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A HOROUGH and accurate knowledge of the particular work 

: you are engaged in is the most valuable asset you can ac- 

& quire. Each issue of MUNICIPAL ENGINEERING brings you the news 3 

: of what others are doing and how they are doing it. Our editorial 3 

5 department also places at your disposal a fund of information x 

A which it has taken years to collect. Write our editors for infor- 

i mation on questions that trouble you. ; 
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LARENCE A. KENYON represented 

the American Highway Association 
and the Indiana Good Roads Association 
as a delegate to the International Road 
Congress, held in London, Eng., June 23- 
28, 1913. Mr. Kenyon is a practical high- 
way engineer who has been engaged in 
road and street building for many years. 
He has studied and watched the rapid de- 
velopment of the science of road building 
in America in a manner so thorough as to 
mark him as an authority. For this*rea- 
son he is particularly fitted to point out 
the many interesting facts brought forth 
at the recent London Congress, where 
three thousand delegates represented 
thirty-nine different nations. 








EUROPEAN ROAD 
BUILDING 


By CLARENCE A. KENYON, Indianapolis, Ind. 





ROM every country comes the cry, 
H “What are we to do with our roads?” 

The increase of the travel on them 
has so multiplied that roads that were 
strong enough and good enough a few 
years ago are no longer adequate. What is 
to be done? Shall we neglect the roads un- 
til the public no longer uses them except 
when it is imperative? If we do the 
country falls into decay, tenants and 
workmen will not stay on the land, and 
the towns and cities adjacent thereto lose 
prestige and population. 

Again, many of the roads were so poor- 
ly constructed and of such inferior ma- 
terials that the cost of upkeep is so great 
we cannot raise the money to pay the ex- 
pense of adequate maintenance. Must we 
reconstruct them, and if so how and with 
what materials, and how can we convince 
the taxpayers of the necessity and utility 
of so doing? 

Such are the questions that I have 
heard engineers and road authorities ask 
in Spain, Italy, France and England as 
I passed thru those countries, and such 


are the questions that are on everyone’s 
lips here in London at the International 
Roads Congress, at which there are thir- 
ty-nine countries represented by over 
three thousand delegates. 

France has been, up to five years ago, 
the leading good roads country of the 
world, but France has passed to second 
place. Great Britain has passed her, and 
why? With the great increase of auto- 
mobile traffic of various kinds it has been 
found that those macadam or gravel 
roads over which pass considerable traf- 
fic, no matter how well built, cannot be 
maintained except at a cost far in excess 
of any amount that the taxpayers will 
pay or the road authorities will levy, and 
yet these are the very roads that the 
public desire to use the most. 

In France the local roads are practic- 
ally as good as ever, but the surfaces of 
the heavily traveled roads are wearing 
out, not one or a few places, but over the 
whole surface. What can the patrolman 
do in such cases? He is not adequate for 
the task. 
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In England this condition has been met 
or is being met by tarring the roads. With 
infinite care and study they have discov: 
ered what roads can be successfully sur- 
face treated, the quality of tar required 
and the conditions of application.. Where 
this is not enough, they have resorted to 
the penetration method or the mixing 
method as the traffic and conditions re- 
quired. 

While the French have used and are 
using tar or asphalt to some extent they 
have not been so successful as have the 
English. 


N ENGLAND the taxpayers welcome 

road construction and improvements 
as a means of bettering local conditions 
and adding to local wealth. 


The English taxpayers have come to 
see the necessity for greater appropria- 
tions for reconstruction and upkeep, de- 
claring that without the roads their coun- 
try will be almost uninhabitable. They 
say that they have long since passed the 
point where it does any good to rail at 
the automobile, that vehicle is here to 
stay, then why not make the roads good? 
Make the auto owners help pay the cost, 
and treat them so well that they will 
come into your country, for the reason 
that they always leave some money there. 
Let us get them and their money and not 
drive them away, is the cry. We were 
in one small town in the interior of 
Wales that, five years ago, they told us 
was dead. It is now quite alive. We 
saw signs on practically every house of- 
fering “afternoon teas,” luncheons, din- 
ners or some article for sale. 

The half tone on page 109 shows a road 
near Shrewsbury, in the west of England 
that costs $750 per mile per year to main- 
tain, and the taxpayers feel it a good in- 
vestment, although there are but few 
houses along it. This is an exceptionally 
good stretch of waterbound macadam 
road, but one patrolman can only take 
care of two miles working all the time. 

Engineers and experts have gradually 
worked out the conditions under which 
tar, oil, or asphalt can be used success- 
fully. 

(1) The drainage must be good. 

(2) The foundation of adequate 
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strength and thickness to bear the traf- 
fic likely to use it. 

(3) The surface crust must be hard 
enough to stand the traffic without break- 
ing, and firm and clean and dry at every 
point before the bituminous substance is 
applied. 

(4) If there are any depressions, pot- 
holes, waves, ruts or other irregularities 
they must be filled and compacted so as 
to provide an even surface. : 

It is a waste of money to place tar, oil 
or asphalt on loose sand or dust. The 
money had much better be expended in 
reconstructing the surface. 


It is almost axiomatic here that it is 
throwing money away to build or main- 
tain a road, either above or below the ne- 
cessities of the traffic that is likely to 
pass over it. The greatest care is taken 
to meet this rule, and the roads one sees 
testify to the thoroness with which it is 
carried out. There is a great corps of 
trained road men in England, Scotland 
and Wales. The county surveyor is a 
trained and enthusiastic highway expert, 
and the patrolmen under his direction be- 
come, in course of time, very efficient. I 
saw many that had been in the service 
for from five to sixteen years. The cen- 
tral road board or certral authority pre- 
pares and sends specifications to the coun- 
ty officials and surveyors and aids them 
in every way to keep their work up to the 
highest standard. Working out road 
taxes has been abolished in England for 
three hundred years. 


HAT the interest in the road building 

movement is universal is shown by 
the attendance at the London Congress, 
at which every civilized nation in the 
world was represented. 


At the International Road Congress, 
which opened in London on June 23, 
every civilized country in the world was 
represented. There was a plethora of 
papers presented, there being some 140, 
which was cut down about a third for ac- 
tual reading. 

In Lloyd George’s welcoming address he 
demonstrated the increase in highway 
traffic by reference to a secondary arterial 
road out of London which, twenty years 
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ago, had for traffic a few light vehicles 
and one or two heavy carts, but a few 
Sundays ago a traffic census showed the 
passage in a single hour of 100 bicycles, 
50 motorcycles, 50 motor buses, 300 mo- 
tors and 15 horse-drawn vehicles and on 
a week-day there would have been a num- 
ber of heavy motor delivery vans. This 
means heavier maintenance cost, and the 
expenditures for this work have increased 
for the whole of England and Wales from 
£8,500,000 ($42,000,000) in 1892 to £15,- 
500,000 ($75,000,000). The government 
has also made direct appropriations from 
the national treasury amounting to about 
$15,000,000 in the past two years, since 
the establishment of the national road 
board, for the construction or reconstruc- 
tion of roads by modern methods, partly 
with the desire of reducing to some ex- 
tent this high cost of maintenance. 


IVERSITY of practice and lack of 

agreement among engineers upon 
basic principles of road construction are 
responsible for many costly failures the 
world over. 


Sir George Gibb, in his presidential ad- 
dress, called attention to the large num- 
ber of unsettled questions in road build- 
ing and maintenance which had arisen 
and are still arising from the change in 
the character of traffic under the new con- 
ditions, and to the great differences in 
practice and in opinions which would be 
shown by comparison of the papers pre- 
sented by the representatives of the vari- 
ous countries. He expressed the engi- 
neering opinion in Great Britain as in 
favor of the use of tarry or bituminous 
substances in road making, in which his 
country is a leader. 


The questions of planning new streets 
and roads, road surfaces for bridges and 
viaducts, bituminous macadam, wood pav- 
ing, lights for streets and for vehicles, 
causes of wear and determination of road- 
ways with results of the past five years’ 
observations, regulations of speed of traf- 
fic, administration and financing of road 
departments, were taken up in sections 
and thoroly discussed. There were also 
many papers on details, technical and ad- 
ministrative. 


The social features included many re- 
ceptions and parties, garden, theater and 
river, and also a number of inspections 
and excursions and a large exhibit of 


road-making materials, methods and ma- 


chinery. 

A few sentences from papers and reso- 
lutions are appended, which may be of 
interest, tho American engineers will not 
agree with all of them. 

If a road is too narrow the cost of main- 
tenance will be increased out of all pro- 
portion. 

Extensive road systems cannot be re- 
constructed within a reasonable time to 
carry motor wagons. A few important 
roads should be reconstructed and the 
wagons prohibited from using other 
roads. 

The direction of streets should depend 
on the direction of prevailing winds. 
Streets must not be so arranged that they 
will be continually swept by winds nor 
be without shade in the hottest part of 
the day. The only direction in which a 
street should never run is north and 
south. 

Long streets which seem to require to 
be built in straight lines should be given 
a certain amount of sinuosity. 

In straight streets the picturesque can 
be secured by breaking the line of front- 
age by satisfactory grouping of important 
buildings and the disposition of open 
spaces. 


MERICAN engineers can profit by an 

observation of conditions which al- 
ready exist in the older countries and 
which are certain to obtain here within a 
few years. 


The rule that traffic should pass to the 
right is recommended, that being usual, 
tho in England, generally thruout Hun- 
gary, in the country districts in Italy 
and a few other places passage of traffic 
is to the left. 

The radii of curves in roads used by 
fast traffic should, where practicable, pro- 
vide an unobstructed view of 100 yards 
ahead, and where this is not possible 
means of clearly indicating approach to 
such short curves should be provided. 

In German towns of over 50,000 popu- 
lation 89 use gas and 4 use electricity for 
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street lighting. One-fourth to 
one-half the lamps are kept 
burning all night. 

A road should be lit by 
two-armed masts in the cen- 
ter of the street or by lamps 
suspended on wire _ ropes 
across the street. All tem- 
porary and permanent ob- 
structions, including danger- 
ous bends, should be lit. 

Dr. Clayton H. Sharp, of 
New York, criticises rather 
severely the American orna- 
mental lighting systems as 
inefficient tho garish, espe- 
cially when arc lamps are 
used; an annoyance because 
set too low; as disturbing be- 
cause they prevent discern- 
ment of less brilliant objects; 





and would use_ diffusing 
globes, hang lamps. well 
above the field of vision, 


whatever that may be, sup- 
press or divert the horizontal 
rays and make the propor- 
tion of vertical rays as high 
as practical considerations 





Oa 











permit. 
It is impractical to light 
rural roads’ generally as 





ATER-BOUND macadam road near Shrewsbury, in 
the west of England. 


The maintenance cost is 


urban streets and suburban $750.00 per mile per year. 


roads ‘are lighted and lights 
on vehicles using rural roads at night 
are therefore of the utmost importance. 

All vehicles, whether standing or mov- 
ing should carry lights or lighted lan- 
terns visible both front and rear. 

Every motor car should carry two light- 
ed lamps in front and one in rear, and 
high-speed cars should also have a head- 
light strong enough to illuminate the 
road for 150 feet, this being shut off in 
city or town streets. 

Cost of constructing and maintaining 
main roads should be paid by the state, 
that of by-roads should be distributed in 
part over the property or the local town, 
with some aid from the state and county, 
or corresponding subdivisions, according 
to German representatives. 

The service of main roads should be 
completely centralized in the state depart- 
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ment of public works, even those parts 
within the limits of towns and cities thru 
which main roads pass. 

National trunk and county main roads 
should be aided by the state; county dis- 
trict roads should be cared for by the 
county or county borough, and local roads 
should be maintained by the local district 
rate, according to English representatives. 

Arch bridges would receive same treat- 
ment as the street on which they are lo- 
cated. Pavements on other bridges should 
be as light as possible and waterproof. 

By various contributors to the discus- 
sion tar macadam, asphalt, wood block, 
small stone setts producing kleinpflaster 
or durax paving are recommended and 
cobble stone is condemned, for bridges 
other than arches. 














METALLIC FURNITURE 
INSTALLATION 


almost entirely equipped with me- 
tallic furniture, as is the Cook 
County court house adjoining. The more 
important types installed in the city hall 
should be mentioned—17,000 metallic doc- 


fie new city hall of Chicago, II1., is 
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chance one of them become ignited. 

The specifications governing this work 
were extremely rigid, calling for heavier 
material, better construction and better 
cabinet work and workmanship than is 
customary on work of this class. The 
specifications call for an aver- 
age of 2 gages heavier material 
than is usual in metal furniture 
equipment. Every piece _ in- 
stalled was inspected and gaged 
by both the architects, Holabird 
& Roche, and the engineer in 
charge of the building, John M. 
Ewen. Some states require that 
all public documents, whether 
state, county or municipal, be 
kept in steel filing cabinets, for 
instance, Massachusetts. While 
Illinois has not adopted this law, 
the custom of keeping records in 
steel cases has become so gen- 
eral that for the past five years 


ROLLER BOOK SHELF and document file cases, City W® 40 not know of a single in- 


Hall, Chicago, Ill. 


ument files, 4,835 metallic roller 
book shelves and 84 steel cur- 
tains, while metallic types in- 
stalled in the Cook County court j 
house particularly worthy of 
mention are 24,700 metallic docu- 
ment files, 19,500 roller book 
shelves and 259 steel curtains, 
covering approximately 54,000 
square feet of surface. 

Cook county lost nearly all of 
its records in the fire of 1871 and 
for this reason was very careful 
in its selection of filing cabinets 
and vault fixtures in building 
the present court house. Noth- 


stance where the governing 
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ing of record is filed in wood 
cabinets in this building and the 
papers and books are so divided 
by steel compartments that it would be 
impossible for a fire to spread from one 
compartment to another should by any 


OMNIBUSES, City Hall, Chicago, Iil. 


body, thru their purchasing agent, has in- 
stalled wood fixtures for this purpose, 
and as fast as their finances permit are 
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throwing out wood fixtures and replacing 
them with steel. 

The original metallic furniture contract 
placed by Cook county totalled approxi- 
mately $140,000. Additional contracts 
The 


have since been placed for $10,000. 





PIGEON-HOLE CASE covered by curtains. 
Chicago, Ill. , 


first contract placed for metallic furniture 
by the city of Chicago totalled $104,977, 
but additional contracts for the same type 
of furniture have been placed since the 
original order, so that the value of the 
metallic furniture now installed 
totals $120,000. 

The city hall of the city of 
Chicago and the court house of 
Cook county are located in the 
same building and the type of 
metallic furniture is the same 
thruout, valued at $270,000, mak- 
ing the largest installation of 
metallic furniture, both as rep- 
resented by money and material 
furnished, under one roof in the 
country. Completion of the first 
contract for the city of Chicago 
was made in 1911. In accord- 
ance with the contract, the con- 
tractor, viz., the Van Dorn Iron 
Works Company, Cleveland, O., 
have made all repairs, which to 
date show only one repair item of $120 
at 75c per hour for repairs on rubber 
tires on omnibuses. Repairs on installa- 
tion in the county building, which was 
completed in 1907, have to date been 
$14.97. 
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Base sec- 
tion, legal blank drawers and cupboards, City Hall, 
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The 


Other similar installations are: 
new municipal building at Des Moines, 


Iowa; state house at St. Paul, Minn.; 
court houses at Kankakee, Tuscola, Sa- 
lem, Oregon, Monticello and Lincoln, II1.; 
Rhinelander, Whitehall, Mauston and 
Chilton, Wis.; Sigourney, Mt. 
Pleasant and Orange City, Iowa; 
Memphis, Tenn., and Boston, 
Mass., and Hall of Records, 
Brooklyn, N. Y. 

The uprights of the roller 
book shelf cases, which are of 
No. 10 gage steel, are punched 
with adjustment holes on %-inch 
centers, located in front of the 
cases. The tops and bottoms 
are of 16 gage steel, except in 
those cases where the shelf ex- 
tends to the base of the case, in 
which instances removable No. 
24 gage dust pans are placed. 
The backs, which are of No. 22 
gage steel, are flanged % inch 
at right angles to back and are 
bolted to the uprights. All uprights are 
faced with vertical %4-inch brass tubes 
pivoted at ends and secured with steel 
brackets. These vertical rollers form a 
continuous line from the top to the bot- 








eo! 
# 
# 
f 
ee 
é 
tt 
4 


avwvwvuvuvrv eee ved bSAAN 


ee a 





VAULT INTERIOR, City Hall, Chicago, Il. 


roller 
corre- 


tom of the space occupied by the 
book shelves and are polished to 
spond with the front shelf rollers. 

All cases over 7 files high are equipped 
with file handlers, and are also provided 
with horizontal and vertical 3/16-inch 
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steel wires extending thru the cases and 
drawn taut for the rigid bracing of the 
framing. 

The outer faces of all swinging doors, 
which are built of No. 10 gage steel, are 
paneled and finished with drawn steel 


flexible sheet with water-tight, smoke and 
dust-proof joints. Ball-bearing steel pul- 
leys are placed at the top and bottom ana 
are so connected with the two leaves that 
the closing of either leaf will also close 
the other. The ends of omnibuses are of 

No. 10 gage steel, while the 








ROLLER BOOK SHELF CASES, Cook County Court 


House, Chicago, Iil. 


molding, all over 2 feet in height being 
equipped with a three-point locking de- 
vice. 

All of the sliding doors roll on two or 
more 3-inch brass wheels attached to the 
back of the door or concealed in bottom 
rail, and so arranged as to operate on 
grooves formed by 4 by 1-inch 
brass bars. All sliding strips, fF 
guides and similar friction mem- | 
bers are of brass. Wherever ' 
two or more sliding doors en- 
close the front of the case these | 
doors are so arranged that one 
door slides in front while the | 
other slides behind in order that 
practically the entire front of. 
the case may be opened at one 
time. 


All curtains are of the sim- 
plex or duplex type and are con- 
structed of No. 24 gage steel, 
slats being % of an inch wide. 
The edges of these slats are 
stifiy beaded, one edge being 
sufficiently larger than _ that 
on the other edge to permit the slipping 
of the strips into one another so as to 
form a smoothly working hinge; the en- 
tire curtain thus forming a continuous 


backs of same are of No. 16 gage 
steel. The battleship linoleum 
tops are supported on No. 10 
gage steel false tops and bound 
around the edges with small 
brass channels or angles. Wheels 
are constructed of red fibre, 
equipped with anti-friction roll- 
er bearings. Rear wheels are 12 
inches in diameter and are 
spaced to carry two-thirds of the 
load. Front wheel is 5 inches in 
diameter and is secured with a 
solid box frame. 

The legs of tables are formed 
from 2-inch steel angles tied to- 
gether and braced with \% by 
l-inch steel bars, placed 10 
inches above the floor. All 


aprons are 5% inches deep, built of No. 16 
gage steel and reinforced. The table tops 
are formed of battleship linoleum, sup- 
ported on No. 12 gage false tops, bound 
around the edges with brass angles. 

The stringers of all ladders, which are 
either hung from the ceilings or supported 




















PLAIN SHELVING CASES covered by sliding doors, 


City Hall, Chicago, Ill. 


from the tops of the cases, are built of 
No. 16 gage metal, with a %4-inch roll at 
both edges. The steps are constructed of 


No. 16 gage with %-inch rolls at both 
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edges and flanged at the end. All lad- 
ders extending from the floor to the ceil- 
ing are provided with standard 114-inch 
diameter enameled gas pipe hand-rails and 
uprights on both sides. The tracks are 
built of No. 24 gage steel. All ladders 
are equipped with rubber tires and cast- 
iron wheels at the bottom and at the top 
with ball-bearing hangers. 
The safes are constructed of 
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pended hooks being provided on the in- 
side of the uprights. 

All legal blank drawers and map-tube 
cases have drop fronts riveted to the 
sides, and are so pivoted that when the 
drawers open the front drops down. The 
card index drawers are equipped with a 
pan suspension, while all other drawers 
have a bolt suspension except where less 





two thicknesses of metal, the 
outside sheets being No. 10 gage 
and the inside lining No. 20 
gage; the space between the two 
casings being filled with %4-inch 
asbestos board. The doors are 
built in the same manner and 
are equipped with heavy brass- 
tipped hinges, four-tumbler com- 
bination safe locks, numbered 
dials, etc. 

The fronts of all document file 
cases have a raised panel and 
the sides are folded back 2 inch- 
es at right angles to the top and 
firmly riveted to the file body. 
The tops of the file heads are 
double folded for strength and 
finished, while the bottom of 
the heads are flanged at right an- 
gles and firmly secured to the bottom. 
Wherever possible the sides and bottoms 
of the bodies are formed from one piece 
of metal. Bottoms are stuck down on 
each side in order to form runways and 
are slotted in the center for the compres- 
sor slide. All document file heads have a 
countersunk space where handles are se- 
cured in order to insure additional 
strength. The compressors, which are 
built of malleable iron, slide in the 
grooves in the bottom of the file. All doc- 
ument file cases are equipped with bails 
formed of %-inch No. 14 gage metal riv- 
eted to the rear end of the slides of the 
file body. These cases are equipped with 
flanged shelves in each opening in order 
to form strike so as to engage the bails 
at back of each file. 

The sides of all flat letter files are cut 
in the form of a triangle and these files 
are so arranged that when pulled from 
the case they are suspended at the back 
from 1% by %-inch steel bars; these files 
hang down in a vertical position, sus- 
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SUPERINTENDENT OF PUBLIC SERVICE OFFICE, 
Cook County Court House, Chicago, Ill. 


than 16 inches deep. The plan drawers 
are equipped with flanged hoods at the 
backs, which are bent forward horizon- 
tally in order to prevent the curling of 
the drawings. All plan drawers are built 
of No. 20 gage and are provided with a 
hinged hood in front. The bottoms of 
plan, legal blank and plain drawers have 
two l-inch finger holes near the front in 
order to prevent the operators raising the 
end of the paper in the drawer from un- 
derneath. 

The sides and bottoms of all vertical 
letter files are No. 22 gage steel, built with 
double heads, allowing %-inch air space. 

The upper edges of both sides are folded 
for strength and appearance and both 
sides and bottom are flanged and secured 
within the head by means of a \& by %- 
inch bail band, riveted to the sides and 
bottom at the rear. These files have a 
No. 16 gage steel following board ar- 
ranged to lock with a friction grip and to 
operate with a lever. Each file is pro- 
vided with a roller suspension in order 
to support same when drawn entirely 
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from the case. These extensions are 
built entirely of metal, but patch travel 
by the roller is so constructed as to dead- 
en all noise. The stops on all vertical let- 
ter files have composition or rubber tips 
in order to deaden the noise of operation. 

The roller book shelves are constructed 
of 4% by 11/16-inch steel bars in sections 
riveted together and with cross bars 
which support the front rollers. All 
front bars have a re-entrant or square 
bend midway between the rollers in order 
to afford a convenient method for grasping 
the books. The shelves are so arranged at 
the rear that they can be secured with 
pins or bolt to the holes in the uprights. 
Each roller book shelf has not less than 
eight rollers, the two front rollers being 
formed from No. 18 gage seamless brass 
tubing % inch in diameter, while the rear 
and intermediate rollers are built of No. 
20 gage steel seamless tubing % inch in 
diameter. These rollers, which are 5 
inches in length, are so located as to pro- 
ject 4% inch above the shelf form; the 
rear rollers projecting slightly more than 
the other rollers. Front rollers are fin- 
ished to match the hardware, while all 
other rollers are so enameled as to match 
the cases. 

All scoop files open at the back, the 
sides being cut out at an angle of 45 de- 


grees and the edges folded, leaving the 
bottom the full depth of the case. Each 
file is equipped with a spring compressor, 
which is riveted to the inside of the top. 

All library stacks are built with 
U-shaped No. 16 gage steel plates, with a 
14-inch steel web plate, the uprights being 
slotted at 1-inch intervals; the slots ex- 
tending to within 2 inches of the back in 
order to receive the shelves. The end 
plates have an inner plate of No. 16 gage 
steel and exterior plate of No. 13 gage 
steel rounded in front. All uprights have 
a \-inch steel plate at the bottom in or- 
der to distribute the load. All shelves are 
constructed of No. 16 gage, stiffened front 
and rear by %-inch rolls, arranged to re- 
ceive the book supports. The ends are 
formed with a 14-inch projecting bearing 
to engage in slots. 

All vertical book stalls are constructed 
of No. 20 gage steel cut back 2 inches for 
a distance of about two-thirds of the 
height of each division and have neatly 
rounded corners for grasping the books. 

The horizontal shelves of all bin cases 
are turned up along the front edges at an 
angle of about 45 degrees, the flange being 
constructed so as to allow an opening 7 
inches wide between the upper side of the 
upper shelf and the top of the flange of 
the lower shelf. 





American Road Congress at Detroit. 








How to systematize the purchase of road 
equipment and materials will be explained 
in a paper to be road by Henry G. Shirley, 
chief engineer of the Maryland State 
Roads Commission, at the American Road 
Congress which will be in session during 
the week of September 29, at Detroit, 
Michigan. This paper deals with one of 
the many important subjects to be treated 
by experienced engineers, public officials 
and road contractors at the big meeting. 

The Maryland Commission has been 
working out the problems of good road ad- 
ministration in a most painstaking and 
thorough manner and Mr. Shirley’s paper 
will undoubtedly present some interesting 
conclusions. 

Col. A. E. Stevens, state highway com- 
missioner of New Jersey, will have a 
paper at the Congress on the treatment 
which he has found most effective for 
worn out or traveled macadam surfaces. 


New Jersey was the first state to adopt 
the state aid plan for road construction 
and consequently has a large mileage of 
water-bound macadam roads which are 
being adapted to new traffic conditions. 

“The Merit System in Road Adminis- 
tration,” will form the subject of an ad- 
dress by President John A. MclIlhenny of 
the United States Civil Service Commis- 
sion, and will undoubtedly attract nation- 
wide attention. Political favoritism in- 
competence and indifference characterize 
the administration of our public roads so 
generally as to cause a loss estimated by 
some experts as high as $40,000,000 a year. 
Mr. Mcllhenny’s paper will show the de- 
moralizing effect of political domination 
in road management and point the way to 
an efficient system which will mean skilled 
supervision, continuous and practical ser- 
vice and due economy. 
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PIECE WORK SYSTEM 


applied to 


CITY FORCES 


ONSTRUCTION of municipal work by day labor under the direction of the 
engineering department is sometimes successful and economical when prop- 
erly administered, but here is a plan which has some new features and the ar- 
ticle describing them will be interesting even to those who do not agree with 








the position taken by the author. 
have given it a fair trial,” 





By J. E. TUPPER, 


He would say, “do not condemn it until you 





City Engineer, Pomeroy, Wash. 








HEN the city of Pomeroy, Wash., 
V V was about to install its sewerage 
system the question of how it 
should be done, whether wholly by con- 
tract, partly by contract and partly by 
the city, or wholly by the city, was an 
important one and caused much discus- 
sion. We had no local contractors capa- 
ble of handling the work and we were 
averse to letting the work to contractors 
5 from other places, even though there 
might be an apparent saving by doing so. 
The previous experience of the city in 
doing its work with city forces had been 
so generally satisfactory that the council 
was strongly in favor of that method if 
some means could be devised of overcom- 
ing the one apparent defect in the sys- 
tem. While we had some men who would 
do as good work for the city as they 
would if working for a private individual, 
; or even for themselves, a large number 
of the laboring men are inclined to take it 
easy when working for the public, and a 
by no means negligible element will “sol- 
dier’ whenever and wherever possible. 
In all of the previous undertakings of the 
city the crews had been comparatively 
small, and it had been possible to elimi- 
nate the undesirable element, either by 
refusing them work when their traits 
were known, or by discharging them as 
soon as they began shirking. 
In preparing for the installation of the 
sewers it was evident that a new factor 
entered the problem. The necessary force 
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would be so much larger than any pre- 
viously assembled by the city that we 
would need every available man, and 
would probably need to import some. Now, 
while the crew was small we could pick 
our men without causing much hard feel- 
ing, and even if a man was discharged for 
inefficiency but little trouble was experi- 
enced, because his place was taken by an- 
other home man. When, however, it 
comes to replacing home labor with im- 
ported labor the matter becomes serious 
and the offense would need to be flagrant 
to justify it. 

It is well known to engineers and fore- 
men that the efficiency of any crew is 
gaged very closely by the efficiency of the 
poorest man in the crew, and the example 
of one or two shirks will often have a dis- 
astrous effect on the discipline’and effi- 
ciency of even the best of crews. 

The problem that confronted us was 
that of employing all available home men, 
importing as few laborers as possible, and 
doing this without reducing the efficiency 
of the force below that of a picked crew. 

The nature of our work was such that 
the employment of machinery to any con- 
siderable extent was impractical. Our 
water supply system, if system it could 
be called, is such a maze of pipes, the lo- 
cation of which is unknown, that the em- 
ployment of a trenching machine would 
result in such utter demoralization of the 
water supply that the expense of repair- 
ing breaks in private pipes or cutting out 
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and replacing them would more than off- 
set the reduced cost of trenching. The 
water mains had been placed without any 
survey or record of location. In one case 
where the sewer location presumably par- 
alleled a water main for 2,600 feet at a 
distance from the main of three feet, we 
found the water main in our trench for 
nearly one-third of the distance, and it 
crossed our trench eight times. 

We knew that these conditions existed 
and had a very good idea of the obstacles 
we would be likely to meet. The condi- 
tions were not favorable for letting a 
straight-out contract for the trenching. It 
was certain that a large portion of the 
trenches must be dug by hand and the 
amount that might possibly be better han- 
dled by a machine was too small to war- 
rant bringing in a machine for the pur- 
pose. In the purchase of supplies the city 
was in position to secure fully as advan- 
tageous terms as any contractor could pos- 
sibly get. The manner in which the pipe 
was laid and the back fill tamped was of 
such paramount importance that we felt 
that the city should retain full control 
over the workmen who were doing this 
work. This could only be secured by hav- 
ing the work done by city forces. 


FTER deciding to have the work 

done by city forces, reluctant con- 
sent was given to the piece-work method 
of payment on trench work only. 


After a full canvass of the situation in 
all of its phases the council decided to 
have the work done entirely by city 
forces. It was then up to the engineering 
department to devise some scheme for 
overcoming, in part at least, the most ob- 
jectionable features of that system. 

The writer suggested the piecework 
method of payment and advised its ap- 
plication to as much of the work as could 
be done without too much trouble. Many 
doubts were expressed as to the feasibil- 
ity of the plan, and the council seriously 
objected to allowing it to be applied to 
the pipe-laying because of the danger of 
the work being slighted. 

After considerable discussion the coun- 
cil agreed to allow a test of the method 
to be made on the trenches only, all other 


work to be done by day labor. The 
trenches could be handled by the new 
method more easily than any other part 
of the work, and if there should be any 
tendency to slight the work on the part 
of any of the workmen it could be easily 
corrected without endangering the perfec- 
tion of the sewer. The accounting was a 
simple matter. Cross timbers for aline- 
ment and level purposes were set by the 
engineering force at 25-foot intervals, thus 
dividing the trenches into convenient one- 
man sections. The records of the engi- 
neer’s office gave the amount of excava- 
tion in each 25-foot section, and a single 
setting of the slide rule gave the compen- 
sation. There was a little additional 
bookkeeping involved, but no complica- 
tions. A simple method of numbering the 
sections was adopted by means of which 
each man could keep track of the sec- 


tions excavated by him, and the location 


of each section could be quickly deter- 
mined if its number was given. The engi- 
neer’s record was kept in the ordinary 
field book, and as there would be no em- 
bankment that column was used for en- 
tering the compensation for that section 
computed on the earth excavation basis. 
As the timekeeper’s reports came in, the 
name of the one excavating a section was 
entered under the head of “Remarks.” 
In this way complications were rendered 
impossible and omissions were quickly 
run down. 

As fast as the classification reports 
came in from the engineers they were en- 
tered on the same book and the proper 
compensation correction for each section 
was enteredinredink. Thecredits shown 
on the field book were transferred to a 
single-entry ledger and payments made bi- 
weekly. We found that tho the account- 
ing took a little more time than the day 
wage system, it was negligible as com- 
pared with the advantages that were 
found to accrue from the new plan. 

We had very little data from which to 
determine what would be a fair scale of 
prices. Taking what we had, because of 
it being something of an experiment at 
best, preferring to be liberal in our 
prices, we fixed the following scale: Ex- 
cavation per cubic yard: Earth 15c, hard- 
pan 30c, loose rock 60c. What solid rock 
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we encountered was excavated by day la- 
bor men. The amount was small. As it 
was a little doubtful whether we would be 
able to secure as many men as we needed 
for the trenches at these prices, it was 
announced that if, after a two weeks’ 
trial it was found that the prices were 
too low to enable the average man to earn 
ordinary wages, then we would either in- 
crease the schedule or return to day 
wages. With this encouragement enough 
men were secured to begin operations, 
and before the first week ended the suc- 
cess of the plan was assured. In fact, the 
trenchers were able to earn such wages 
that we were forced to increase our day 
wage scale in order to hold the men we 
wanted on the other work. While at first 
glance this might seem to be a disadvan- 
tage, in actual practice it proved to be the 
reverse. 





HE example set under the piece-work 
system enabled a corresponding in- 
crease in the efficiency of day-wage forces. 


It gave us the advantage of a:sliding 
scale in plaee of an arbitrary one. Our 
minimum wage was $2.50 per eight-hour 
day. When a day wage man wanted to go 
in the trenches we had this option. If he 
was a poor or indifferent worker we would 
let him go, but if he was a desirable man 
we would increase his wages to a price 
that would hold him. If aman was found 
shirking or slighting his work we would 
manage to get him in a position where 
there would be nothing for him to do just 
then except to go ahead into the trenches, 
and once in the trench, he would not get 
on the day wage force again. On the 
other hand, if there was a man in the 
trench that we wanted on the day force 
we could usually secure him. In this way 
we were able to keep a force of select men, 
and there was practically no complaint of 
unfairness or favoritism. 

There was much less of this than we ex- 
pected, and as they had but two grounds 
for complaint, yardage and classification, 
it was very easy to get rid of them. As 
a whole the trench men were perfectly 
satisfied with the deal we gave them. We 
were very liberal in our classification, 
were not unnecessarily insistent on havy- 
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ing the sides of the trenches trimmed to 
line, and when unusual difficulties or ob- 
structions were encountered we either 
gave them extra pay or took over the sec- 
tion to be excavated by the day men. 
There were a certain number of the 
trench men who were kept there thruout 
the entire job. They were worth more 
there than anywhere else, both to them- 
selves and the city. These men averaged 
$4.00 a day or more, one of them averag- 
ing $5.00. Their example was a stimulus 
to the entire trenching force. To watch 
the twenty or more men we had in the 
trenches for one day was one of the best 
object lessons on the relative efficiency of 
common laborers that I ever received. 
The incentive for efficient work was the 
same in each individual case. Each man 
knew that he would get full pay for what 
he accomplished, and no more. And yet 
the variation in the amount of the day’s 
work was astonishing. It ranged from 16 
to 35 yards of earth in an eight-hour day. 


AVING muscle at the expense of the 

brain is a quality not usually attrib- 
utable to the day laborer, but piece-work 
pay developed it to a degree in some of 
the men. 


So great a variation must have some 
reason for its existence. As a rule the 
ordinary foreman would not see enough 
difference to warrant a remark. To all 
appearances the men were working equal- 
ly hard and on the whole with equal dili- 
gence. I want to cite three typical cases. 
We will call them Jones, Brown and Da- 
vis. Jones was a husky specimen of the 
laboring class, above the average in intel- 
ligence, especially shrewd and quick to 
catch on to short cuts and ways of saving 
his muscle at the expense of his brains. 
As a day-wage man he was the most per- 
sistent, unscrupulous and shrewd hand at 
“soldiering” that we had in the city. 
Working in the trenches by the yard, he 
drew down the largest pay checks of any 
man in the crew. He worked no harder 
than other men, but he knew how to make 
every move count, and, having no incen- 
tive for shirking, he kept his shovel in 
motion. He spent no time talking, look- 
ing around or loafing on the job. He sim- 
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ply worked intelligently and persistently. 
The only chance to get ahead of the job 
was in the width of the trench, and these 
he dug as narrow as he dared. Sometimes 
he overstepped the limit and had to be 
called back to trim up, and he always did 
so cheerfully. He was never a “kicker.” 

Brown was another husky man. He was 
the equal of Jones in intelligence, but was 
less shrewd and more conscientious. He 
knew how to take advantage of his work 
and could, for a short time, move dirt as 
rapidly as Jones could. The trouble with 
him was that he could not keep from talk- 
ing and could not talk and work. As a 
result he spent but little more than half 
of his time in actual work, and though 
his pay check was up to the average, it 
was not what it ought to have been if he 
had only been reasonably diligent. 

Davis was probably the best man of the 
three, physically and intellectually, but 
he was inherently so abominably lazy that 
he had never learned to work and was the 
despair of all foremen. He was kept in 
the trenches because he was not worth his 
salt in any other place, and we did not 
want to actually discharge him. Placed 
where he had to earn his money, he did 
make an effort to hold his own, but tho 
to all appearances he worked harder than 
either of the other men, he was barely 
able to make minimum day wages. He 
had plenty of strength, but did not know 
how to apply it. He failed because he had 
no system, failed to give any thought to 
the way he was trying to do the work and 
was actually too lazy to use his brain to 
save his muscle. The same condition ex- 
isted all along the line. 


Now as to the results of the experi- 
ment as it affected the interests of the 
city. The first marked advantage was 
that noted above, the opportunity that it 
gave us of weeding out the undesirable 
workers from the day wage forces. The 
next and undoubtedly most important 
feature was the marked esprit-du-corps 
that grew up rapidly in the entire force. 
It started with the emulation among the 
trenchers and extended rapidly back 
through the day-wage men. The knowl- 
edge that every man would be expected 
to “make good” or lose his position was 
very soon disseminated thruout the force, 


together with the further certainty that 
each man would be paid according to 
what he was able to accomplish, whether 
he worked in the trenches or by day 
wage, at least so far as we were able to 
adjust the compensation under the sys- 
tem pursued. This spirit was so marked 
and the stimulation that it exerted over 
the entire force was so great that we 
would have been decided gainers finan- 
cially even if the actual cost of the trench- 
ing had been more than it could have been 
contracted for. As a matter of fact the 
cost was about four cents per yard below 
what we could have hoped to get it done 
by contract. 


HE experiment proved beyond ques- 
tion the practicability of piece-work 
payment upon classes of work where a 
unit of measurement is easily applicable. 


The unanimous verdict was that the ex- 
periment had proved an unqualified suc- 
cess and the only regret was that we had 
not applied it farther than we did. It is 
very evident that it would be impracti- 
cable to attempt to put all of the city 
forces on the piecework basis, but it was 
the consensus of opinion that so far as it 
was practicable to apply the system it 
should be done. The city will on the 
whole get better work for this reason. 
The foreman or inspector is anxious to 
keep the unit cost down and will fre- 
quently pass up shabby work rather than 
put the city to the expense of making it 
good when it has been done by day-wage 
men, but if it was done by piecework he 
would insist on having it made good be- 
fore certifying the job up for payment. 
Then the men themselves are much better 
satisfied. They get pay for what they ac- 
complish. If there are any strikes under 
such a system it is because the employer 
is trying to squeeze out that last penny. 
The unit price should be such that the 
poorest man in the crew could make aver- 
age wages. The cost would then be little 
if any more than under the day-wage plan, 
while the men would be getting so much 
more that there would be no incentive for 
a strike, and the indirect gains to the em- 
ployer would be ample to warrant the 
adoption of the plan. 
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MUNICIPAL LIGHT AND WATER 
PLANT AT FREMONT, NEB. 





REMONT is a city of approximately ten thousand inhabitants. Its growth 

has been comparatively slow, the population in 1890 having been 6,700, 

and in 1900, only 7,200. That a municipally owned plant can be operated suc- 

cessfully in a city of this size and under competitive conditions is particularly 
significant of the possibilities of municipal ownership. 





By H. J. BREMERS, JR., Assistant to Water and Light Com- 
missioner, Fremont, Neb. 


N the year 1907 it 
] became apparent 

to the Board of 
Public Works of the 
city of Fremont that 
the facilities for 
handling the light 
and power business 
of the municipal 
light plant were in- 
adequate. As a re- 
sult an election was 
held for the purpose 
of considering the 
advisability of in- 
stalling new and up- 
to-date machinery. 
The election carried 
and with it bonds 
for financing the 
same. 

A competent con- 
sulting engineer was 
employed, who im- 
mediately drew up 
plans and _ specifica- 
tions for a three-phase, twenty-three-hun- 
dred-volt, sixty-cycle system, and within 
a short time contracts were let. 

Prior to this time a direct current sys- 
tem had been in vogue and had for a 
number of years proven satisfactory, but 
the demand for an increased capacity of 
current required that the system be alter- 
nating, both for efficiency and conveni- 
ence. 

The first installation was made in the 
boiler room, and consisted of a battery 
of three vertical water tube boilers of 
250 horsepower capacity each, a feed 
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water heater and 
purifier of 1,000-h.p. 
capacity, two feed 
water pumps, each 
12 by 7 by 10 inches, 
and a pump 8 by 5 
by 10 inches. This 
latter pump was in- 
stalled for a_two- 
fold purpose, name- 
ly, that it could be 
used for pumping 
water to the boilers 
at times when they 
needed washing and 
rimming, and _ for 
pumping the  over- 
flow of warm water 
from the condenser 
to the ¥. M. C. A, 
which is but a short 
distance from the 
plant, where it could 
be used for plunge- 
bath purposes. For 
experimental uses a 
hot-water meter was. placed in the 
feed water line. Stokers with Dutch 
ovens were installed in connection with 
the boilers, while directly in front 
of the stokers and above the hop- 
pers, a tramway was built leading to an 
hydraulic hoist. A doorway was cut in 
the wall of the building at the bottom of 
the shaft to open into a huge coal pit, 100 
by 18 by 8 feet, which has a capacity of 
about 300 tons. It was found necessary to 
have a pit in place of the coal sheds, as 
the city was unable to purchase the ad- 
joining property at a reasonable figure. 
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The roof of the pit was made of common 
concrete and was reinforced with steel 
beams, the walls and floor having been 
finished in cement. At convenient places 
in the roof manholes were made, thru 
which the wagons might dump the coal. 
At the mouth of the pit a large scale was 
installed, over which all the cars of coal 
might pass and weigh prior to being 
placed on the hoist. A pit was likewise 
built underneath the ovens, thus the 
tram cars could be rolled to these places, 
loaded, rolled from thence to the hoist, 
elevated and dumped into a chute, which 
was built for the purpose of conveying 
ashes to the ash bunkers. 


DESCRIPTION of EQUIPMENT. 


After preparations had been made for 
developing steam, two generating units 
were installed, the largest of which con- 
sisted of a 2-300-volt, 63-ampere, 150-r. p. 
m. Fort Wayne generator, direct connect- 
ed toacross-compound engine of the hori- 
zontal type. The smaller unit consisted 


of a 2,300-volt, 31.5-ampere, 225-r. p. m. - 


Fort Wayne generator, direct connected 
to a tandem compound engine of the hori- 
zontal type. Each of these units were 
then connected to a‘500-horsepower sur- 
face condenser, the pumps for which were 
of the combined air and steam type. 

For excitation of the generators a motor 
generator set consisting of a 30-h.p., 
8-ampere, 2,080-volt, 900-r. p. m. induction 
motor, direct connected to a 20-kilowatt, 
160-ampere, 125-volt, 900-r. p. m. direct 
current generator, was installed to be used 
constantly; while for cases of emergency, 
when the plant might be shut down tem- 
porarily, a simple engine 6 by 6-inch was 
direct connected to a 20-kilowatt, 160-am- 
pere, 125-volt, 450-r. p. m. Fort Wayne 
direct current generator. 

For a few years the capacity of the new 
plant proved to be sufficient, but as busi- 
ness increased it became necessary to in- 
stall another unit. For this reason a 
2,300-volt, 157-ampere, 3,600-r. p. m. turbo- 
generator was purchased. This machine 
is now used to handle the night load and 
is run condensing, being connected to a 
500-kilowatt jet condenser, while the older 
units are run in parallel to handle the 


day load. The condenser connected to 
the turbo-generator is operated by two 
condenser pumps of the centrifugal type, 
which are driven by a direct connected, 
40-horse power, 320-volt, 1,130-r. p. m. al- 
ternating current motor. The turbo-gen- 
erator has given great satisfaction and 
likewise has proven very efficient. 

Two years ago, under the supervision 
of the water and light commissioner, an 
electrolier lighting system was installed 
in the commercial district. This system 
consists of 125 posts or standards, with 
five upright lights on each standard. The 
four lower lights are of 60 watts capacity 
each, while the center or upper lights are 
of 100 watts capacity each. Shortly be- 
fore the installation of this system an 
ordinance was passed requiring that all 
poles, horizontal electric signs or other 
obstructions, be removed in the commer- 
cial district. This ordinance caused gen- 
eral underground construction on the 
part of the telephone company, the Fre- 
mont Gas and Electric Light Company 
and municipal electric light and water 
works, thus making the streets much more 
attractive than formerly. 


THE PUMPING SYSTEM. 


The water works consists of two steam 
pumps of the cross-compound, horizontal 
type, the largest of which has a water 
cylinder 15 by 22 inches and steam cylin- 
der 14 by 28 by 22 inches. The smallest 
pump has a water cylinder 12 by 18 
inches and steam cylinder 12 by 18 by 21 
inches. These pumps have been in serv- 
ice since the water works was first in- 
stalled, and are the only remnants left of 
the old plant. The larger pump does duty 
continually, while the smaller one is used 
for cases of emergency only. A pressure 
of 40 pounds is kept on the water mains, 
with the exception that during a fire the 
governor of the pump in service is so ar- 
ranged as to maintain an 80-pound pres- 
sure. 

The following rates are in vogue for 
light, power and water at the municipal 
plant: 

Current for residential lighting, 8c per 
kilowatt hour; for commercial lighting, 
6c per kilowatt hour; small motors for 
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ORT WAYNE electrical equipment as installed in the municipal electric light and 
water works plant at Fremont, Nebraska. 


intermittent service, up to 5-horsepower, 
414c per kilowatt hour; motors for con- 
stant service thruout the day, up to 
5-horsepower, 4c per kilowatt hour; mo- 
tors running at least nine hours and using 
from 5 to 10-horsepower, 3%c per kilo- 
watt hour; all sizes of motors above 10- 
horsepower, 3c per kilowatt hour; elec- 
tric ranges or large heating apparatus, 3c 
per kilowatt hour. 

The water rates are 15c per thousand 
gallons of water furnished up to 50,000 
gallons per quarter year; to consumers 
using 50,000 gallons to 100,000 gallons 
per quarter year, 13c per thousand gal- 
lons; to consumers using 100,000 gallons 
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to 200,000 gallons per quarter year, 10c 
per thousand gallons, and to consumers 
using over 200,000 gallons per quarter 
year, 8c per thousand gallons; minimum 
rate, $1.50 per quarter year, payable in 
advance. 

The present lighting and power load 
of the municipal light plant has increased 
from about 100 kilowatt hours, in 1907, to 
480 kilowatt hours in 1913. These figures 
show that there has been a decided in- 
crease in business, especially so if the 
factor ‘of keen.competition on the part of 
a rival public service corporation is 
worthy of consideration. 








Motor Trucks 


in 


Municipal Contracting 


The cost per ton-mile is the only 
logical basis on which to com- 
pare the Motor with the Horse. 








By H. W. PERRY, New York City. 











XAMPLES of the successful applica- 
tion of motor trucks to large city 
contract jobs might be given indef- 

initely, but those cited in previous issues 
of MUNICIPAL ENGINEERING probably will 
suffice to satisfy anyone that the power ve- 
hicle has certain peculiar advantages that 
make it a most efficient tool in the hands 
of the contractor. But its desirability in 
any business is dependent to a great ex- 
tent upon its ability to perform its work 
cheaper than it can be done by any other 
means. 

Some motor truck experts hold that the 
motor truck and the horse cannot be com- 
pared, because the motor truck can do 
many things that are impossible with 
horses. And this is largely so, because, 
“ for example, a contractor can rush a job 
to early completion with motor trucks 
and win a large bonus or avoid a pen- 
alty; or he can secure contracts from 
competitors by guaranteeing to finish a 
jobinlesstime thantheycan. Such fac- 
tors do not enter into comparative costs, 
yet they are very important considera- 
tions. However, there is a fair basis of 
comparison in the similarity of work 
done, as in handling a certain quantity 
of material a given number of miles. This 
can be reduced to a ton-mile rate in both 
cases, the time factor and other consid- 
erations being ignored. 

Innumerable tables of operating costs 


have been published by truck manufac- 
turers and by periodicals devoted espe- 
cially to this subject and they are avail- 
able to all who desire to investigate the 
matter further. Most such cost records 
apply to one particular make of vehicle, 
to a particular job and location, so that 
the figures are not directly applicable to a 
case having different conditions. 


The only way of arriving at a safe ton- 
mile cost basis for general use is to obtain 
the records of expenses of a large number 
of trucks engaged in different services in 
different localities over a period of years, 
and reduce the figures to averages. Such 
averages will then apply to normal serv- 
ice and allowance can be made for un- 
usual conditions by anyone contemplating 
using motor trucks. 

Several years ago the Hewitt Motor 
Company compiled a table of maintenance 
and operating costs of a large number of 
its trucks and for comparison printed 
with it a table of costs of equivalent 
horse service. The Knox Automobile 
Company did the same for its trucks, and 
it is interesting to observe that the aver- 
age daily cost of trucks of approximately 
the same capacity was very nearly the 
same as determined by these two com- 


panies. The data are summarized in the 
tables, Nos. 1, 2 and 3, reprinted here- 
with. 
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OCOMOBILE steel demountable dump body, operated by 
power from the engine, showing rollers and rails. 











} 
TABLE 1—OPERATING COST OF HEWITT TRUCKS. 

Fixed Charges— 1-Ton 2-Ton 3%-Ton 5%-Ton 7-Ton 
eS ee er re $1975 $2725 $3750 $4800 $5325 
Dever, F216 tO GES POE WOO. .-< ccccccceveses 832 936 1040 1144 1144 
EE EI eT Pe 240 240 300 300 300 
SS a eer ee ee 99 137 188 240 267 
ineurames, fire, theft, Mabllity.... .< occccovcsces 150 170 195 220 232 
Depreciation, 15 per cent, less 1 set of tires... 270 375 510 635 690 

Variable Expenses— 

EY cra aaa dad oe oe ce aka ao ae wanted we aes 355 490 710 1150 1420 
I, hie b a Saab ad dad ie aeelewe wae ac 300 400 500 500 525 
SE GS RE ne ee Ceres ere 290 360 430 480 500 
eb os orcas eh acer er ocncoea a wr oe iam weeded 40 50 80 85 90 

TS RN Woe ob 0 okt news dencwne $2576 $3158 $3953 $4754 $5168 

epee GH BR 66k eck cedeiasaeene ss $8.58 $10.53 $13.18 $15.85 $17.23 

pT erent rae ee 80 70 60 5 45 

AVOTERS COMTI COG 6 6c cewcccsccicsvense 21c 15¢ 12%e 11%c 10%e 


TABLE 2—HEWITT TABLE OF COMPARATIVE COSTS OF HAULING BY HORSES 
AND MOTOR TRUCKS. 


Tons Miles Miles Ton Cost per 
Cost with horses— perload perday Loaded Miles ton-mile 
TI SN, ion ons os armreecnres® $ 4.00 1 22 11 11 386 c¢ 
BO EY osc ao'n ciwtacote wlngine sere 6.00 3 20 10 30 20 c 
PP I Soo tte bo ear werner avraetae 8.00 5 18 9 45 18 c¢ 
Cost with motor trucks— 
OS Rr eee 8.50 1 80 40 40 21 c¢ 
PSII UN 5050 ae Dace fate er trate ht he 10.50 2 70 35 70 15 c 
Pe WOE. wks sin cic cee beadels women 13.00 3% 60 30 105 12%ec 
ert SE hh 23's ow erence ore aierorein 16.00 5% 50 25 138 115%c 
ME Sx bee Go hcw Gola Bw tee ere 17.00 | 45 23 161 10%e 
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TABLE 3—OPERATING COSTS OF KNOX TRUCKS, BASED ON AVERAGE RESULTS OF 
SEVEN YEARS’ USE. 


ae CE GE BI es oo 6 ccc beacstiecisiwenes 


Fixed Charges— 
PSG, SIG WS GSS GB WES ..o cc ccccccsccseses 
Garage 
Interest, 5 per cent 
Insurance, fire and liability.................. 
Depreciation, 15 per cent., less tires.......... 


Variable Expenses— 
a se ea aie ed a @ aah aa Te oe 
ee ES, ohn ce cccccscscaeesce 
I, SD Mi IN, 6 oo cincicies* tarotnneeess 
ee ee raid. badd wren e ewe we ache 


ee 


pe ee ee 
I WU dd ial igloo Ss eat Somers 
alo ng ag ols Oa ame awa Rw Od 
pS rer rr ee ee 











2-Ton 3-Ton 4-Ton 5-Ton 
$3500 $4125 $4300 $4550 
850 900 1000 1100 
225 230 250 280 
175 206 215 228 
140 160 180 190 
454 531 538 565 
742 936 1170 1250 
350 400 450 500 
225 260 300 360 
30 40 45 50 
$3191 $3663 $4148 $4523 
$10.60 $12.20 $13.80 $15.00 
70 62 55 50 
15c 13c 12%ec 12¢c 











TABLE 4—COST OF OPERATING SINGLE AND DOUBLE TEAM IN BOSTON. 


Driver's PAY POF GBY. .ccccccccccccccccccvcere 
Feed per working horse per day..........-+.+- 
Rent and stable expenses per horse per day.... 
Shoeing and small repairs per horse per day... 
arr eee 
Foremen’s and lumper’s pro rata.............. 
Other helpers per horse per day.........e..+6. 
Repairs, harness and painting. .......ccccccses 


Claims, accidents, 


Manager’s or Superintendent’s salaries per day 


Office rent, telephones and — iis ac cn eile ae ood 
ar 
Fire and accident imsurance...............see. 
Depreciation for renewals of horses............ 


Miscellaneous, veterinary, 


Few contractors or other users of teams 
know what it costs to do work with 
horses. They very rarely keep separate 
accounts of their ‘teaming expenses and 
would be unable to ascertain actual costs 
if they tried. There was so much di- 
versity of opinion on this subject among 
the members of the Team Owners’ Asso- 








AULING penstock 60 feet long and 

5 feet diameter with 4-ton Peerless 
truck and trailer, in service of Manches- 
ter, N. H., water works. This truck was 
operated every day continuously during 
the past year, except when undergoing 
overhauling and repainting last March, 
and covered 16,000 miles in the year. 


One-horse team Two-horse team 


eeee neces $2.00 $2.50 
Sicha Se omelet -90 1.80 
vole see wanes 31 -62 
NT re 19 -38 
Sel wcaare stale ate 18 .36 
wwaen ete us -18 .36 
a ierese erarlnimia ac 20 -40 
pa taewewe ae 13 26 
See sine came 10 .20 
eee 31 -62 
eecccees .24 -48 
ce eeeesignnes 08 16 
SA ge a ae 20 -40 

$5.02 $8.54 


ciation of Boston that a year or two ago 
the association asked W. H. S. Jarvis, at 
the head of a firm of certified public ac- 
countants, to give them the results of 
his experience from . uditing the ac- 
counts of various trucki 1g companies: As 
an example of the cost of using horses, 
Table 4 was worked out from the 
expenses of a large drayage concern, 
showing that the average cost was $5.02 
a day for a single horse and wagon and 
$8.54 a day for a double team: 

Allowance is made in the foregoing ta- 
ble for 61 idle Sundays and holidays in 
the year, and for sick and spare horses, 
bringing the total of unproductive horses 
up to 10 per cent. 
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Now, roughly, experience has proved 
that motor trucks average from three to 
four times as much work in a given time 
as horses, so that one truck at, say $15 
a day, should be equivalent to three or 
four teams at $25 to $30. 

Reducing horse and motor truck work 
and costs for comparison we get the fol- 
lowing results: 
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for five months for hauling cement, 
shows that the ton-mile cost ranged from 
7.4 cents to 14 1/2 cents and averaged 
9.4 cents. 

The Pittsburgh Contracting Company, 
which is using thirteen motor trucks on 
the Catskill aqueduct job in New York, 
estimates that it is saving 30 cents per 
cubic yard by the use of power vehicles. 








TON-MILE COST OF HORSE AND TRUCK HAULAGE. 


Ton-miles Cost per ton-mile. 

Capacity Cost per day. Miles per day. per day. Horses. Trucks. 
tons. Horse. Truck. Horses. Trucks. Horses. Trucks. Cents. Cents. 
1 $5.00 $8.50 20 *75 +10 737% 50 22 2/3 
3 8.50 12.25 15 *55 722% 782% 384%, 1438/4 
5 8.50 15.00 12 *45 730 8 +112% 281/313 1/3 


*Actual running time, 5 hours per day, idle time figured at 50 per cent. 
yLoaded one way only, returning empty each trip. 





It will be seen from this theoretical cal- 
culation that haulage by motor trucks 
costs less than one-half as much as haul- 
age by team. 

The foregoing comparison is based on 
the actual charges per day for horses 
and teams as made by teaming contrac- 
tors in different cities and similar charges 
for the use of motor trucks with drivers. 
The daily mileages credited to horses are 
in excess of the mileages claimed for 
them by their owners, while the truck 
mileages are conservative, being calcu- 
lated on the standard speed ratings adopt- 
ed last year by the National Association 
of Automobile Manufacturers. The rating 
for a 5-ton truck is 9 miles an hour. This 
is multiplied by 5, as it has been deter- 
mined that in average service the truck 
is standing still nearly 50 per cent. of the 
10-hour working day, so that it covers 
only about 45 miles a day. The average 
rate of travel of horses is three to four 
miles an hour, so that they have a work- 
ing capacity of about 15 to 20 miles a day. 

In practice, it is possible to cut down 
the idle time of the motor truck material- 
ly by loading and unloading methods, as 
has been pointed out in the specific serv- 
ices dealt with in preceding articles. The 
accompanying detailed record of the work 
done by two 5-ton Locomobile trucks used 
by the Bridgeport Hydraulic Company 
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The economic possibilities of motor 
trucks in contract work, even where the 
hauls are short, are illustrated by the 
service of eight 3-ton Packard trucks used 
by the Oscar Daniels Company in the con- 
struction of the Lexington avenue subway 
in New York. Working eight hours a day, 
these trucks average twenty trips a day 
of 1 1/2 miles each. , It was found possi- 
ble to so arrange the work that the trucks 
could haul loads both ways at each trip, 
thereby doubling their efficiency. They , 











ETHOD of loading Speedwell trucks 

by gravity—a method which elimi- 
nated costly delays and kept trucks mov- 
ing almost constantly. 





























































































































































































125 MUNICIPAL ENGINEERING 
cost OF OPERATION OF TWO LOCOMOBILE STON TRUCKS BY BRIDGEPORT HYDRAULIC COMPANY 
‘ ~ | - Fixed c har, es A . Number of 
. mf . N 
Month — Garage Driver | snterest i | Deprecie- Total Miles Pet baile Tons — Ton N file Trips | Days 
! = as 
(April | FCS | $ 7.50 | $40.00 | $5. SET mar eer tee eee 18 AL ot dat 
3 May .- re aa 06 | 15.00 | 81.00 | 9.92 [8.12 | 88.00 | 285-10 | 1,037.0" | .275 | 36 73 | 23 
2 June -. -| 65.24 | 15.00 | 75.00 | 9.92, 812 | 88.00 | 261.28) 1,151.0 | 227 tee —es i ae : at 76 | 25 
3 July aA 7.) 10.86 | 15.00 | 90.00 | 9.92 | 812 | 88.00 | 281.90 | 1,495.6 | 188 | 496.0 | [566 | .076 | 101 | 26 
= August . .-| 62.97 15.00 | 88: 00 | 9. 92°) 812 | 88.00 | 272.01 | 1,466.0 | 185 [490.0 | 555 | 074 | 97 | 24 
\ September | 218.91 | 15.00 | 94.00 TT | 9.92] 812 | 88.00 | 433.95 | 1,624q | -266 | 561.7 | .775 104 | 110 | 25 
{April “ [| 099 | 10.00 | 57.00 | 687 | 560 | 60.69 | 21115 | 6067 | 348 | 245.2 861 145 | 62], 19 
g May ... ~ OL oo]; 154 00 | 82.00 |. 9.92 | 812 | 88.00 | 294.04 | 1,135.8 259 | 240.4 864 | 106 | 70 | 23 
zJune | 4265 | 15.00 | 76.00 | 9.92) 812 | 88.00 | 239.69 | 1,095.7 218 | 344.5 695 | 091 | 73 | 24 
3 July , 57.84 | 15.00 | 89.00 | 9.92] 812 | 88.00 | 2678814388 | 186 | 4730 | 564 078 | 96 | 23 
« August | 118.94 | 15.00 | 91.00 | 9.92 | 8.12] 8800 | 330.98 | 1,348.0 246 | 459.0 719 0 91 | 24 
\ September TE | 200.34 | 15.00 | 97.00 ‘| 9927 S812, 88.00 | 418.38] 1,667.0 201 | B824][ .719 098 | 114 | 25 
TOTAL | COST OF OPERATION 
_ | Variable Fixed | : Cost Cost per | Cost per ; Days 
No. | Expenses Charges Total Miles Per Mile Tons Ton Ton Mile | Trips in use 
wee ee cna ~~~ 2 | $ 681.76 | $1,180.36 | $1,762.12 | 7,292.0 | $0.242 | 2,444.5 | $0,721 | $0.098 | 496.0 | 141.0 
| 1 | 654.78 | 1,144.93 | 1,792. 50] 7: 308.6 | 233 | 2,475.2 688 | .093 | 496.0 | | 138.0 
Total 2.22. eccce sss veeeesssee-ss+] | 91,136.54 | $2,325.29 | $3,464.62 | 14,600.6 [aoast [aster wan 0.706 | ~ | --..-- | 992.0 | 279.0 
Average per truck.................-] _ | 568.27 | 1,162.64 | 1,732.31 | 7,300. a DS r. . | 496.0 | 139.5 
Average per day......... cat a | i242; S247. Wey]. 5 Se eee 
Average. per mile................... .t — wa SE beware = 7 woosqge |e 7G ee 
Average | per ton mile Raae-e a ane YO vite ar = a 094| weeeees T = | eneee 2 094 | = 


sometimes covered 40 miles a day, making 
a total of 120 ton-miles in eight hours. 
Where there are long loading delays, it is 
the practice of the company to assign one 
driver to two trucks, thereby effecting 
further economy. While one truck is be- 
ing loaded the driver takes the other 
truck with its load to be dumped. Regard- 
ing the saving effected, Traffic Superin- 
tendent Roberts, for the company, says: 

“The cost per yard for hauling with 
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LEET of Speedwell trucks used on 

a contract for 10,000 ton-miles of 
haulage on construction of dam _ for 
hydro-electric plant at Big Meadows, Cal. 
The six 6-ton trucks are estimated to have 
displaced 270 horses and 40 drivers. 
Cost, 9 cents per ton-mile vs. 58 cents 
with horses. 


horses is 23 cents, and the machines have 
reduced this figure to approximately 13 
cents.” 


A most unusual proof of the economy 
of the motor truck is furnished by a test 
made by engineers connected with McMa- 
hon Bros., road contractors of Mt. Wash- 
ington, Md. To determine the relative 
capabilities of the motor truck and horse 
flesh in hauling stone for road construc- 
tion and the comparative cost by the two 
methods, a 5-ton Mack truck and a 4-mule 
team were operated for one week doing 
the same work on the same job. The work 
was hauling crushed stone from the com- 
pany’s Dickeyville quarry. The mule 
team hauled 4 1/2 tons and averaged 
three trips a day over a 9-mile route. The 
truck carried 5 tons and averaged six 
trips a day, making a detour to avoid a 
weak bridge which lengthened the route 
to 10 miles. There was a 1-mile ascent 
of 14 per cent. on the loaded trips, and 
rain fell during three days of the test, 
making the roads soft and muddy. Bas- 
ing calculations on the data obtained, and 
including all items of operation and main- 
tenance, such as interest on investment, 
insurance, depreciation and so forth, and 
figuring 225 working days per year, it was 
estimated that the cost of hauling with 
the mules was 13.9 cents per ton-mile and 
with the motor truck was 9.9 cents, so 
that the saving effected was 4 cents per 


ton-mile. 
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In this connection the accompanying 
table of comparative costs issued by the 
Knox Company is of particular interest. 
The data were compiled by the New Eng- 
land Auto Co. for one of its clients and 


are declared to be unbiased. The man- 
ager of the engineering department of 
the audit company, who is a member of 
the Society of Mechanical Engineers, 
made an exhaustive research, some of the 
results. of which are embodied in the tab- 








OCOMOBILE demountable dump 

body being deposited on a platform. 

The body is run on and off the chassis by 

power from the engine, a method which 
avoided having trucks idle at any time. 








It seems needless to multiply examples 
of the successful use of motor trucks by 
contractors in municipal work. Any rep- 
utable manufacturer of these vehicles will 
gladly furnish numerous instances to the 








TABLE 6—KNOX COMPARATIVE COSTS OF HAULING 
WITH HORSES, TRUCKS, TRACTORS ANDTRAILERS. 


Equipment and Investment— 
Horses, 16 at $850, $5600; 8 wagons at 
EE, MII rs da sha daar ion aiecele oie are-e anaes 
ei ES 2 Pre er ere re re re ree 
Tractor, one 10-ton, $3750; 1 wagon, $850.... 
TOOGK GRE THBRIE, VE BOs oc sc cvcscccscsccvere 
Tractor and trailer, one 10-ton, $3750; 1 
wagon, $850; 1 trailer, $900............. 
Fixed Charges— 
Interest 
Insurance 
Depreciation 
Drivers 
Stable-Garage* 


ee eo 


Operating Charges— 
Maintenance 
Gasoline 
Oil, grease 
Tires 


Total expenses 


Work performed and cost— 

rr II ois a a atv ar-hs @ wre nee esa ewls 
I odin a wie eae 2 bie a Oa Wwe eee a atole eS 
Barth hauled. Cubic VOTES. .....ccccwcccciesesec 
Ton-miles ..... 
& fC Eee ee ree ee 
ee Er a re eee 
*Includes cost of feeding horses. 


ulation. The data here given pertained 
to a job on a large contract involving the 
haulage of dirt on a 2-mile route and 
loading from chutes into special dump 
bodies. 
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$ 9600 
$6000 
$4600 
$6600 

$5500 
$4180 . $273 $210 $303 $256 
290 241 221 250 234 
1056 785 727 870 822 
6000 1092 1092 1092 1092 
4160 300 300 300 300 
$11986 $2691 $2550 $2815 $2704 
$ 1152 $576 - $432 $600 $540 
960 1047 873 960 
152 209 175 192 
990 720 825 600 
1152 2678 2408 2473 2292 
$13138 $5369 $4958 $5288 $4996 
3% 8 7 16 
4 12 12 10 10 
24000 12600 28800 21000 48000 
64800 34020 77760 56700 129600 
54%4¢c 42l4c 17\4c 25\4e 10%e 
20%c 15%4c 614%40c 94e 4c 


interested inquirer and, if given particu- 
lars, will make an estimate of operating 
costs of his trucks in any kind of service 
and on any particular job. 











MOTORIZED HAULING 
SERVICE 


By WELLINGTON WALKER, Secretary and Treasurer Griswold & Walker, 
Inc., Forwarding Contractors, Chicago. 


NE of the most important require- 
C) nents of successful truck operation 

is to adapt the truck to the work it 
must do. Without that a good truck is as 
unsatisfactory as a bad one. There are 
business requirements for which the one 
and three-ton trucks are best adapted, and 
it is folly to use a five-ton truck in such 
cases; consequently, for the information 
of those contemplating the purchase of 
motor-driven trucks, we would advise 
that requisite time be spent in determin- 
ing just what capacity trucks can be used 
to the best advantage. 

To employ motor trucks to advantage 
they should be a means of saving the 
owner money. They must be cheaper to 
keep than horses. They must cost less 
to operate than it costs to maintain a 
large stable. 


ARE and intelligent operation have 
much to do with effecting the fullest 
economies with motor trucks. 


Motor trucks. should be intelligently 
driven and intelligently cared for. There 
is no economy in cheap drivers or inat- 
tention to trucks. In any of the. impor- 
tant centers the companies who are get- 
ting the greatest satisfaction from motor 
truck service will tell you: First, get 
the right trucks, built by the right com- 
pany; put the right man in the driver’s 
seat and give the right attention to the 
truck, and it will pay big interest on the 
transportation investment. 

We have been operating two motor 
trucks furnished us by the Kelly-Spring- 
field Motor Truck Co., Springfield, Ohio, 
since last March. While these trucks are 
rated as being of one-ton capacity, we 
are carrying two-ton loads almost con- 
stantly. They have been operated con- 
stantly since the time of purchase with 
practically no up-keep or maintenance re- 
pair expense. They cover an exceedingly 


wide area thereby increasing the radius 
of delivery, and enable us to reach out 
and get business beyond the horse zone. 
Consider further the limitations on horses 
in the winter, in the summer and in 
rush seasons, periods when trucks run 
along as usual, unaffected by the strain 
of long hours, the sizzling heat or the 
cold. Horses slip down on _ ice-coated 
streets and get stuck in the snow. Gaso- 
line trucks perform as consistently in 
the face of these conditions as at other 
times. 

Motor trucks cut down stable space re- 
quired by more than one-half and do 
away with all unsanitary conditions, and 
so cut down overhead expense, and if it 
becomes necessary to seek housing for 
motor wagons far from the base of oper- 
ation, little is lost, for they can be run 
to the scene of work in much less time 
than a horse would make the distance. 

Truck users at first tried to apply the 
same truck to all conditions, with the re 
sult that in many cases motor trucks 
were not satisfactory. Now the manu- 
facturers are building different size 
trucks for all different kinds of work. 
The heavy, cumbersome five-ton motor 
truck is not suited for lighter forms of 
work, and is not economical on that class 
of work. We are using our two Kelly 
one-ton trucks for one and two-ton loads, 
but will shortly purchase a _ three-ton 
Kelly for still heavier work. 


SAVING of 15 to 40 per cent. as com- 

pared with horses is one of the 
strongest arguments in favor of motor 
trucks. 


To determine how much money in a 
particular case a motor truck can save 
over horses calls for an analysis of con- 
ditions, of short cuts via the motor truck, 
time-saving devices, rerouting of hauls, 
blue printing of the delivery system and 
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charting of the horse methods. The sav- 
ing possible by trucks may run all the 
way from 15 to 40 per cent. in a year, 
depending on the nature and volume of 
hauling done. 

The time is nearly here when munici- 
palities and contractors will wonder why 
they ever indulged the fallacy of judging 
motor truck and horse from the same 
standard. The motor truck really occu- 
pies a new and distinct place in the 
transportation scheme. Besides doing all 
that the best horse ever could do, and 
doing it better, it accomplishes duty 
heretofore delegated to railroads, and 
also much in interurban traffic that never 
before was performed by any agency. 
The prospect who has not kept accurate 
track of his feeding, stabling, grooming, 
veterinary, blacksmithing, repairing and 
the multitude of items in horse upkeep 
will, if he is reasonable, look to the gen- 
eral and perfectly obvious service super- 
iority of the motor truck. He will first 
take notice of the fact that truck users, 
almost without exception, never go back 
to horses; that they are perfectly con- 
tent with its economies. 

The accompanying table ‘shows the 
way in which horse wagon drivers wages 
in Chicago have gone up during the last 
few years: 


Type of 
Wagon. 1902 1908 1910 1913 


Single, 1 horse.$11.00 $11.50 $12.00 $13.50 


Single, 2 horses 12.75 13.50 14.00 15.50 
Double, 2 ” 13.75 14.50 15.00 16.50 
Double, 3 ” 15.50 16.00 17.00 18.50 
Double, 4 ” 16.50 18.00 18.00 19.50 
Double, 6 ” 18.50 20.50 20.00 21.50 


Overtime (year 1912), 30 cents per 


hour up to 8 p, m. 


In Chicago the chauffeurs’ union has re- 
cently affiliated with the horse wagon 
drivers’ union, and the machine drivers 
have been assigned a regular scale of 
wages somewhat higher than that of the 
horsemen. But there is hardly a motor- 
wagon operator of prominence in the 
city who does not pay much higher 
wages than the scale. The reason is ob- 
vious. The machine drivers have to 
handle expensive equipment, and by 
good and conscientious work they can 
make more money for their employers. 
But as one motor truck driver replaces 
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anywhere from two to six or more driv- 
ers, there is a great saving in the wage 
account, although the drivers do make 
more money. 

Our four warehouses being located in 
four widely scattered parts of the city 
requires considerable hauling. Deliv- 
eries to the warehouse are, of course, 
made in carload lots, but all materials 
and supplies must be delivered from the 
warehouses to widely scattered parts of 
the city. We very frequently receive 
from thirty to forty delivery orders per 
day from one firm. These concerns de- 
sire speedy deliveries and if it were not 
for our rapid means of transportation we 
would be compelled to tie up a great deal 
of capital in horses and teams. 


OOD wages and the fixing of respon- 
sibility upon the drivers arouses in- 
dividual pride. 


Our Kelly trucks insure prompt and ef- 
ficient service. We employ colored men 
as operators. Both of these men are ex- 
perienced chauffeurs and to one we pay 
$20 per week and to the other $17.50 per 
week. These are very good wages but 
we deem it best to secure the services 
of men who really know their business. 
The $20 a week man is made responsible 
for the operation of both trucks. These 
men take pride in their work and the 
trucks are almost as attractive and hand- 
some in appearance as when first pur- 
chased. We experience no trouble in 
their operation. 

Their simplicity of construction, the 
easy adjustment of all parts, together 
with the advantages of the transmission 
and the accessibility of the motor insure 
constant service at a minimum expense. 
In spite of our $30 wheel tax, $15 ex- 
press license, state license, taxes and 
other fixed charges, such as 6 per cent. 
interest, 20 per cent. depreciation, garage, 
fire and liability insurance, also tire and 
gasoline, oil and grease, our trucks are 
costing us less than $7.50 per day. These 
trucks are doing heavy service work con- 
tinually, using about seven gallons of 
gasoline per day. Our maintenance and 
overhead charges are almost nil. 








WITCHBOARD room at central fire station, 


¥ —~ * + 


ff pte _” 


VdDn9VdO mB 
eS Se 





Fort Worth, Texas—the most impor- 


tant link in a system which was carefully planned and has been notably success- 


ful. 


Shown by courtesy of the Fort Worth Star-Telegram. 


FIRE AND POLICE ALARM 
SYSTEMS OF FT. WORTH 


By W. R. BIDEKER, 





Chief Fire Department, Fort Worth, Tez. 





UR electrical fire and police alarm 
() system installed at a cost of $50,- 
000 is very efficient. From 176 
fire and police alarm boxes located at 
street intersections in every part of the 
city, connections may be had with either 
police headquarters or the central fire 
station at a moment’s notice. There are 
seventy of the boxes in the business dis- 
trict—the territory extending from Bluff 
street to the Texas & Pacific station and 
from Monroe to Jones. Each alternate 
corner has a fire box and each a police 
box attached to the White Way lamp 
post. 
An alarm may be turned in from any 
fire box by breaking a tiny square of 
glass and pulling down the lever behind 


it. The police boxes are principally for 
the use of the patrolmen, only a few citi- 
zens possessing keys. These boxes have 
phones connecting with headquarters. 
An officer who is wanted at headquarters 
on short notice may be summoned to a 
box for instructions by a clanging elec- 
tric gong in the daylight and at night by 
a light flashed into the transparent globe 
at the top of the lamp post. 

At both the central fire hall and the 
police station there are complicated sig- 
nal boards where trained operators on 
duty every hour are watching the signal 
boards. <A call for aid thru either 
the fire or police boxes or by public tele- 
phone brings instant response. 

This system, apparently simple but in 
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reality replete with intricate details, was 
worked out by City Superintendent of 
Fire and Police Alarms Selwyn Smith 
and the writer. 

It was built with the idea of taking 
care of Fort Worth for twenty-five years. 
Five months were required to complete 
the plans and three separate systems 
were worked out and discarded before a 
satisfactory one was evolved. The work 
of installation was begun in January, 
1913, and finished in July. 


SIX WAYS of SENDING IN ALARM. 


There are now six ways in which an 
alarm may come to the central fire sta- 
tion. The alarm may be phoned over the 
lines of Fort Worth’s systems or from a 
police alarm box. It may be sent in 
automatically by the street corner alarm 
box, the sprinkling system installed 
in many large business houses, and the 
A. D. T. watchman service. 

When an alarm is rung in from any 
of the boxes, it goes first thru a delicate- 
ly adjusted repeater so arranged that it 
can handle two alarm at once. The re- 
peater sends it to all of the stations on 
the circuit of the box rung in. In all 
of the stations the firemen leap to their 
posts in readiness to go to the scene of 
the conflagration in case of a second 
alarm. 

The alarm passing thru the repeaters 
also rings a gong at the city waterworks 
for a signal to increase the pressure in 
the water mains from 50 pounds to the 
square inch to 100 pounds. At the tap 
out signal sent in from the pulled box, 
whenever the fire is out, the pressure is 
restored to normal. 

Telephone alarms come direct to the 
switchboard where sits the operator, per- 
haps the most important cog in the en- 
tire system. The efficiency of the de- 
partment and very often lives and valu- 
able property are in his hands. He must 
know the exact locality of each fire hall. 
He must be more familiar with the 
streets than with the interior of his own 
home, for it is his duty when he re- 
ceives a call to pick out the nearest fire 
station and transmit the report there in 
a fraction of a minute. 
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He must have a knowledge at all times 
of the wherebouts of every piece of fire 
apparatus in the city. As the train dis- 
patcher controls the traffic of his road, 
the fire-alarm operator must direct the 
movements of every fire engine and 
every hose wagon. He depends ab- 
solutely upon his own judgment re- 
garding the necessity of sending one 
crew here and another there. He 
is literally the keystone of the fire 
department, night and day. A _strin- 
gent rule requires a report to the oper- 
ator if any piece of apparatus is for any 
reason out of service for more than 
three minutes. 


EACH CREW moves NEARER FIRE. 


When the alarm is first turned in, 
the operator transmits it to the three 
stations nearest the locality from which 
the report comes. In the business dis- 
trict, and in the outlying sections upon 
a second alarm, the crew from the sta- 
tion the least remote from the fire 
answers the call. The men from the sta- 
tion nearest to this one move into the 
vacated quarters. The third crew comes 
to the house deserted by the second. 
Thus it is that reinforcement in case of 
a second alarm can be easily called upon. 

Firemen, when they answer an alarm, 
immediately commandeer the nearest 
telephone and notify the central station 
of its number. The latter must remem- 
ber this and in case necessity arises, get 
in touch with the men at the fire. Fire- 
men will take possession of a private 
phone if necessary. A private residence 
in this way sometimes becomes for the 
time being a fire station, officially con- 
sidered. 


The protection afforded by the installa- 
tion of the new system and the improve- 
ment of the fire department generally in 
the last few years is thoroughly ad- 
equate. Engine houses in the business 
district are all half a mile apart and no 
business house is consequently more 
than a quarter of a mile from a station. 
In the residential district the fire halls 
are one mile apart, placing each resi- 
dence within a half mile of a station. 

There is a direct line from the switch- 























RNAMENTAL standard to which are 
attached both Police and Fire Alarm 
Bozes. 
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board in the waterworks, enabling the 
operator to request an increase in water 
pressure if necessary. 

Of scarcely less importance is the posi- 
tion of the police switchboard operator. 
Tho his acquaintance with the city must 
not necessarily be so thoro as_ that 
of the fire operator, there is an equal de- 
mand for a cool-headed man who thinks 
and acts promptly. 


HOW REPORTS are RECORDED. 


His switchboard is a complicated af 
fair, especially designed by Chief Bid- 
eker and Superintendent Smith. 

The police boxes are arranged on six 
circuits. Asa policeman opens a box and 
phones once an hour, according to regula- 
tions, a recording register rolls out a 
paper tape with the time, date, year and 
number of the box stamped upon it. The 
policeman at the same time telephones 
his report. This is recorded on a large 
sheet, together with the memoranda 
taken from the tape and kept on the 
operator’s desk where it may be referred 
to at a moment’s notice. 

There are three other calls from police 
boxes which the tape records. They are 
slow patrol, fast patrol, synonymous to 
the riot call in other cities, and the am- 
bulance call. The position and number 
of the punch-marks upon the tape indi- 
cate the nature of the call. 

I value very highly the feature of the 
Fort Worth system whereby the lamp fix- 
ture carries the alarm box on the side of 
the standard, or upright, of the fixture, 
with the globe at the top, illumi- 
nated all of the night and banded with 
red that may be seen afar off, and the 
terminal board in the base of the lamp 
fixture. 

The object of the terminal board in 
the base of the lamp fixture is to elimi- 
nate cable splicing in manholes. This 
terminal board does away with all cable 
splicing and consequent possibility of 
troubles from leaky splices in the man- 
holes. Another advantage is that the 
entire cable is at your service without 
opening up the manholes. This facili- 
tates picking up a new wire in event of 
accident, lightning or other things, break- 
ing a wire. 
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ES MOINES has pointed the way to the solution of many problems which 

have been troublesome to cities of all sizes. Des Moines is a _ leader 
among cities. The steps it has taken to abolish the smoke nuisance have 
been active and aggressive—they have accomplished something—in marked 
contrast to the usual campaign against smoke which dies in the committee 
rooms of the commercial club. The illustration shows typical conditions in 
Des Moines before action was taken. 


FIGHTING THE SMOKE 
NUISANCE 








By HARRY McNUTT. 


Smoke Inspector, Des Moines, Ia. 





HE organization of the smoke de- 

partment of the city of Des Moines 

consists of the smoke inspector 
and the smoke abatement commission 
of five members, whose policy has been 
one of education among the plant own- 
ers and operators rather than one of 
rigid prosecution for violations. The 
plan had been to give all the engi- 
neers and firemen instructions how to 
avoid smoke, and to allow the owners of 
plants plenty of time to make any altera- 
tions in their equipment which might be 
needed to make possible the smokeless 
operation of their plants. It soon devel- 
oped that the results from the policy did 
not justify its continuance. The plant 
owners were not meeting the department 
half way in the matter, and the plants 
continued smoking all the time, practi- 
cally no efforts being made to avoid the 
smoke. 

During the winter of 1911 a few plant 
owners co-operated with the department 
in a commendable manner and installed 
smokeless firebox boilers. The results 
obtained in these instances were so suc- 
cessful that they effectually met the argu- 
ment advanced frequently by the vio- 
lators, i. e., that it was impossible to 
avoid smoke with Iowa coal. 
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When the spring of 1913 arrived it was 
decided by the superintendent of the de- 
partment of public safety and the writer 
that it was time for a more strict en- 
forcement of the provisions of the ordi- 
nance. Suits were begun against those 
who had shown no disposition to make 
improvements, and almost immediately 
signs of decided interest were noticed. 
Many improvements were made and a 
number of the worst offending chimneys 
were cleaned up. The results obtained 
from the change in policy encouraged the 
writer to be even more strict. Suits and 
fines had a very good effect upon viola- 
tors, who, realizing that the department 
was in earnest, began to fix up their 
plants to eliminate the smoke. Several 
defendants in the suits in which action 
was started in police court, resulting in 
fines of $10.00 and costs, carried their 
cases to the district court, where the 
prosecution was sustained and the amount 
of fines increased to $25.00 and costs. 
Conservatively speaking, there is at least 
30 per cent. less smoke in the city of Des 
Moines at the present time than a year 
ago. 

The reasons for the difficulty in obtain- 
ing high economy from the bituminous 
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coals when hand-fired in ordinary fur- 
naces may perhaps be understood if we 
consider the sequence of events that take 
place between two consecutive firings 5 
to 10 minutes apart. 


HE waste of heat units due to the im- 

perfect combustion, which produces 
an excess of smoke, is sufficient to de- 
mand the attention of plant owners, re- 
gardless of the nuisance itself. 


Suppose that just before firing fresh 
coal an intensely hot bed of coke, 6 inches 
deep, is lying on the grate bars. Several 
shovels of coal, much of it fine in size, 
are spread evenly over the bed. The first 
thing the fine coal does is to choke the 
air spaces existing in the bed of coke, 
thus shutting off the air supply which is 
needed to burn the gases produced from 
the fresh coal. The next thing is a very 
rapid evaporating of moisture from the 
coal, a chilling process, which reduces 
the temperature of the furnace. Next is 
the formation of water gas by the chemi- 
cal reaction, the steam being decomposed, 
its oxygen burning the carbon of the coal 
to carbonic oxide, and the hydrogen being 
liberated. This reaction takes place when 
the steam is brought into contact with 
highly heated carbon; this atso is a 
chilling process, absorbing the heat from 
the furnace. The two valuable fuel gases 
thus generated would give back all the 
heat absorbed in their formation if they 
would be burned completely, but there is 
not enough air in the furnace to burn 
them. Admitting extra air through the 
fire-door at this time will be of little 
service, for the gas, being: comparatively 
cool, cannot be burned unless the air is 
highly heated. After all the moisture 
has been driven off from the coal the dis- 
tillation of the hydro-carbons begins, and 
a considerable portion of them escapes 
unburned, owing to the deficiency of 
heated air and to their being chilled by 
the relatively cool heating surfaces of 
the boiler. During all this time great 
volumes of smoke are escaping from the 
chimney, together with unburned hydro- 
gen, hydro-carbons and carbon monoxide, 
all fuel gases, while at the same time 
soot is being deposited on the heating sur- 


face, diminishing its efficiency in trans- 
mitting the heat to water. At length the 
distillation of the hydro-carbons proceeds 
at a slower rate, the very fine coal which 
first obstructed the air supply is partially 
burned away, sufficient hot air comes 
through the bed of hot coke to burn thor- 
oughly all the gases, and such a balance 
of conditions between the amount of gas 
generated and the amount of air supplied 
exists that good economy is obtained. As 
soon as the fuel burns down low, and the 
air spaces become large enough to allow 
an excessive supply of air into the fur- 
nace, a new condition of poor economy is 
reached, the excess of air passing up the 
stack carrying away heat which should 
have been utilized in the boiler. 

The waste of fuel is not the only loss 
occasioned by the prevalent wrongful 
method of burning coal, but there is the 
depreciation in value of residence prop- 
erty in the vicinity of factories, the cost 
of painting and repainting houses and 
stores, the destruction of textile fabrics, 
etc. 


Y CORRECTING the cause of incom. 

plete combustion in the furnace and 
by proper firing, the smoky chimney can 
be eliminated. 


Bituminous coal is made up of fixed car- 
bon, volatile matter (mostly combinations 
of hydro-carbons), ash and moisture. The 
amount or percentage of volatile combus- 
tible in the coal is the chief determining 
factor so far as smoke is concerned. Or- 
dinarily speaking, a coal with a high vola- 
tile percentage (35 to 45 per cent.) will 
require special equipment in order to be 
burned without smoke. 

The amounts of ash, moisture and sul- 
phur also enter into the problem indi- 
rectly, as affecting the requirements for 
grate surface, draft and means of clean- 
ing fires, etc., but the amount of volatile 
hydro-carbons in the fuel is the main fac- 
tor to contend with. 

Of course, we must bear in mind always 
the single fact, which too frequently is 
not recognized, that smoke is not a prod- 
uct of the combustion of coal, but is the 
result of incomplete combustion, and that 
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when bituminous coal is burned so that 
the burning is complete there is no smoke 
produced and the heat units developed 
are correspondingly greater than when 
for some reason or “ther the process of 
combustion is so interfered with that part 
of the gases pass off unburned, some of 
them passing off in the form of smoke. 

Obviously the only sensible way to 
solve the problem of the smoking chim- 
ney is to correct the cause of the smoke 
by producing as nearly as possible com- 
plete combustion of the fuel, or, to be 
more exact, of the volatile hydro-carbons, 
for the fixed carbon does not form smoke 
under the most unfavorable conditions. 

In order to obtain perfect combustion 
of the hydro-carbon gases there are three 
things necessary: 

First. The gases must be heated to their 
ignition point and that temperature must 
be maintained during the process of com- 
bustion. In practice this temperature is 
from 2,000 to 2,800 degrees Fahrenheit. 
Second. There must be sufficient air to 
combine with all the gases. Third. The 
gases and air must be thoroly mixed 
together at the temperature mentioned 
above. If these conditions are met there 
will be no smoke, but care must be taken 
to prevent a large excess of air, or there 
will be a loss due to that fact. 

The practical way to provide and main- 
tain the required temperature is by means 
of some form of fire brick furnace or 
arch, which will keep the burning gas 
from coming in contact with the heating 
surface of the boiler until combustion has 
been completed. The extent of fire brick 
work depends in a large measure upon 
how nearly correct provision is made for 
the other two essentials, sufficient air and 
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proper mixture, and these two must 
really be considered as one. 


From June 1, 1912, to March 1, 1913, 
our records show that a large number of 
Kewanee smokeless firebox boilers have 
been installed and it is but fair to state 
that these installations are a great help 
in our fight for the elimination of the 
smoke nuisance in Des Moines. These 
boilers are set in brick and the travel of 
the hot gases is thru the fire tubes, 
then completely around the outside of the 
boiler before they enter the breeching. 
This long travel of the hot gases makes 
is possible for the water in the boiler to 
absorb all of the heat, which is practical. 
Tests have proven that in Kewanee boilers 
the gases enter the breeching at about 225 
degrees. Other tests have shown that in 
many other boilers the hot gases enter the 
breeching at from 400 to 600 degrees and 
sometimes higher. 

The following report orf the smoke de- 
partment from June 1, 1912, to March 1, 
1913, may be of interest: 

Total number furnace changes....... 
Contracts let for remodeling plants.. 16 
No. stack readings taken............ 250 


No. letters written to plant owners.. 753 
No. letters received from plant owners 182 


No. cases pending in court........... 10 
No. cases dismissed in court......... 17 
No. cases appealed to district court.. 12 
No. cases fined in police court....... 14 


No. cases dismissed on promise to re- 


RE TE bb tswasrccadeasowasies py 
No. cases settled out of court........ 112 
No. cases pending in district court.. 2 


Des Moines has 600 smokestacks which 
come directly under the supervssion of the 
smoke department. Out of this number 
225 are high pressure plants, the balance 
low pressure. 
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AND piles for the little tots in the public playgrounds and parks of various cities 
are as important as the ball grounds and athletic fields for the older children. 
The illustration shows a sand pile in one of the parks of Minneapolis. 
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WE GET WHAT WE DESERVE 


The investigator of city governments and their results ultimately ar- 
rives at two conclusions which may seem to be contradictory, but they are 
both logical results of observed facts and simply state two phases of the 
general principle that the city enjoys the kind of government which its cit- 
izens desire. 

On the one side it may be shown by a number of examples that the re- 
sults of city government are independent of its form. Thus one city seems 
to have no central authority beyond that of the city council over appropri- 
ations and some appointments, but the results of its government are excel- 
lent from almost every point of view. Its construction department is ob- 
taining the best of results in paving, sewerage and sewage disposal, bridges 
and viaducts. Its water department, while handicapped by insufficient ap- 
propriations, is kept in the best possible condition. Its police department 
is doing wonders in cleaning up vicious conditions, even against the oppo- 
sition, tho not active and open, of the mayor. Its fire department has a low 
record of disastrous fires, tho it does not have modern apparatus. But in 
each department the citizens are behind the movements which are made and 
they are getting what they want. And they seem to know how and why, 
altho the city publishes no annual reports. 

Another city has a commission which has almost absolute power over 
improvements. It does good work in paving and sewers, it has an up-to- 
date fire department, it has low taxes, but it seems to lack the vigor of the 
other city. The reason for it is that the citizens are not so anxious for im- 
provement and prefer a slower rate of progress, with lower tax rate, and 
the commission, notwithstanding its large powers, is very willing to follow 
the desires of its constituents. 

The difference between the two cities lies in the temper of the citizens 
rather than in the form of government. 

On the other side, it may be shown by a number of comparisons be- 
tween the government of cities before and after changes in form, that the 
form of government has much to do with the rate of progress of the city. 

The real reason for the advancement is, however, the change in the 
expression of the desires of the citizens. Under the former system a few 
objectors were able to delay improvements, while neighboring cities, 
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objectors were able to delay improvements, either in construction or in ad- 
ministration, and the citizens could not obtain what they wanted without 
greater effort than they were willing to put forth. Neighboring cities 
whose citizens were alive to the possibilities worked to get what they 
wanted in spite of the handicaps of the law, and they got it. The change in 
form made it easier for the progressive citizens to get what they wanted, 
provided they were in the majority, and therefore the change in form of 
government resulted in improvement. In a few cases the reactionaries are 
really in the majority, and in those cities the rate of progress is not kept up. 

The two statements are not so contradictory as they may seem at first 
sight, and it is undoubtedly true that the citizens get the kind of govern- 
ment they deserve, whether or not it is the kind they would like to have. If 
they want good government they will get it if they try for it. If they only 
“like to have” good government, they get what the people in control give 
them. 


The improvement in form of government makes it easier for the more 
progressive element to secure control, but it still requires effort. 


The same reasoning applies to honest government, as the grafting pol- 
itician finds it easier to manipulate under a government without system if 
his supporters are in the minority, but he finds it still easier to operate un- 
der a thoroly systematized and centralized form of government if his sup- 
porters are in the majority. So here, again, the citizens can protect them- 
selves under either form, if they will take the trouble, and they are robbed, 
by retail or by wholesale, if they do not take sufficient interest in the char- 
acter of their candidates for office. 





FRANCHISE CONTRACT INTERPRETED FOR THE CITY 


The modern idea that a contract with a public service corporation 
should be interpreted in case of doubt in favor of the public is again 
emphasized in the decision in the Denver case that the city need not ex- 
tend the franchise nor buy the works under its terms unless it can secure 
equitable terms, all things considered. This relieves the present public 
of the burdens sought to be placed on it under forced interpretations of 
the terms of the contract and makes it possible for the city to obtain a 
water supply at the cost of construction of a new plant of the same qual- 
ity and capacity. This decision is a step in advance which has been an- 
ticipated for some time and clears the way for others to follow. 

This is not an argument against improvement of the form of govern- 
ment, because it is certainly easier to secure good government under a 
proper system, but it is a demonstration from existing facts that the citizens 
can secure the government they want, if they want it strongly enough, no 
matter what particular form they may be operating under. 
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Ordinance Regulating Weighmaster 


I shall be obliged if you will send me, a 
copy of an ordinance establishing city scales 
and regulating the weighing of coal and 
other commodities which are sold to the pub- 
lic, and providing for the issuance of certi- 
ficates of the weigh-master, etc, to the 
party purchasing the commodity, suitable for 
city of about 5,000. 

B., City Attorney, . N. M. 

Following is an ordinance governing 
city weighmasters: 

“There shall be an officer in and for the 
city of to be known as weigh- 
master of the Eastern District, and also 
an officer to be known as weighmaster of 
the Western District. Said officers shall 
be appointed by the Board of Aldermen on 
the second Tuesday of June in each year, 
or at any other subsequent regular ses- 
sion of the Board of Aldermen, and shall 
hold office for one year from and after 
the first day of July and until their suc- 
cessors are appointed and qualified, and 
each receive such annual salary as the 
Common Council shall prescribe. 

The weighmasters, before entering upon 
the duties of their respective offices, shall 
execute a bond with one or more sure- 
SO TRO CE OE ki isasiocccness in the 
‘ penal sum of $5,000, conditioned as pre- 
scribed in the city charter, and shall also 
subscribe the oath of office prescribed 
therein. It shall be the duty of the 
weighmaster to weigh any hay, coal or 
straw which may be brought to the pub- 
lic scales under his charge, and after de- 
ducting the weight of the cart, wagon or 
sled, he shall deliver to the owner the 
certificate hereinafter provided. He shall 
demand and is authorized to collect from 
the person in charge as a market fee for 
each load of hay brought upon the mar- 
ket grounds drawn by two animals the 
sum of 30 cents, and for each load of 
straw, and for each load of hay drawn by 
one animal the sum of 20 cents, and for 
each load of coal the sum of 10 cents, the 
payment of which said market fee shall 
be in lieu of all other charges and shall 
entitle the person paying the same to 
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the privileges of the scales. It shall be 
the duty of each weighmaster to be in at- 
tendance at his office from 7 o’clock on 
the morning until 7 o’clock in the even- 
ing of each day. 

Persons owning or having in charge 
carts, wagons or sleds, loaded with hay 
or straw, shall not permit the same to 
stand in any street, avenue, alley or pub- 
lic space, but all such vehicles shall stand 
at or adjoining the public hay scales in 
such order as shall be prescribed by the 
weighmaster. 


This ordinance shall not apply to straw 
made up into and sold by the bundle. 


The weighmaster shall designate the 
places in the public wood yards where 
animals may be exposed for sale, and all 
persons owning or having animals in 
charge shall strictly comply with the 
rules and regulations prescribed by the 
weighmaster for the good order and gov- 
ernment of their respective yards. 

The weighmaster shall be entitled to 
demand and receive from the owner or 
person for whom he weighs any horse or 
meat cattle, the sum of 10 cents per head; 
and for any sheep or hogs, the sum of 5 
cents per head. 

The controller shall furnish each weigh- 
master with a book containing blank cer- 
tificates printed in duplicate form, which 
certificates shall be numbered and 
stamped by the controller. And it is here- 
by made the duty of the weighmaster up- 
on weighing any hay, straw, coal, or oth- 
er commodity or any animal, to deliver 
to the owner or persons in charge there- 
of one of such duplicate certificates, to 
be an exact copy of the certificate re- 
tained in the book. Such certificates shall 
show the name and place of residence of 
the purchaser and seller, the kind or na- 
ture of the commodity or thing sold, the 
gross and net weights, the amount of fees 
paid, and shall be signed by the weigh- 
master .delivering same; Provided, that 
while any commodity or thing is brought 
upon the ground but not weighed the 
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THE QUESTION DEPARTMENT 


certificate shall be required to show the 
name of the seller and purchaser, when 
the same can be ascertained, and the na- 
ture of the commodity or thing, and 
whether the vehicle is drawn by one or 
two animals. 

It shall be the duty of each weighmas- 
ter to pay into the city treasury on Mon- 
day of each week all money received by 
him in the pursuance of his duties for 
the previous week, receiving in return 
from the treasurer a proper receipt for 
the amount thereof, countersigned by the 
controller; and also at the same time to 
report to the controller under oath a de- 
tailed statement showing the sources 
from which such moneys were received. 
The books kept by weighmasters shall 
be open at all times to the inspection of 
the controller, city accountant or any 
committee of the city council authorized 
by resolution to inspect the same. 

Any weighmaster who shall be guilty 
of taking or demanding more fees than 
are prescribed by this ordinance, or who 
shall be guilty of any fraud or peculation 
in his office shall in addition to the pun- 
ishment hereinafter prescribed be re- 
moved from office by the Common Council 


Any violation or failure to comply with 
the provisions of this ordinance shall be 
punished by a fine not to exceed $100 and 
costs; and in the imposition of any such 
fine and costs the court may make a 
further sentence that the offender shall 
be committed to the county jail or city 
house of correction until the same be 
paid, for any period of time not exceed- 
ing 6 months.” 

There may also be an ordinance provid- 
ing for an inspector of weights and meas- 
ures, whose duty it would be to test all 
weights and measures used in the sale 
or purchase of goods of any sort by priv- 
ate persons within the city. 





Septic Tank Patent Decision—Sew- 
age or Water Purification 


Where will I find the case in which the 
United States District and Circuit Courts of 
New York decided that the sewage disposal 
plant constructed by the city of Saratoga 
was an infringement on the Cameron patent? 

What leading engineers take the position 
that the purification of sewage so as to ren- 
der the same pure when turned into the 
stream is impracticable and a fallacy, and 
hold that the proper thing to do is to so 
dilute the sewage as to prevent nuisance in 
the stream and treat and purify the water 
of such streams before using, and where 
could I find the leading article or report tak- 
ing this view? W., Butler, Pa. 


The decision on the Cameron Patent in 
the Saratoga case is in vol. 159 of the 
Federal reports, pages 453-464. The mat- 
ter has been discussed in MUNICIPAL EN- 
GINEERING in several numbers. In vol. 
xl, p. 1, is an article on “Sewage Dis- 
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posal of Atlanta, Ga.” which gives the 
position of the Cameron Septic Tank 
Company with reference to the use of the 
Imhoff tanks in Atlanta, Ga. On p. 219 
will be found some references also. In 
vol. xxxix, p. 238, is a statement from the 
company in an article headed “Cameron 
Septic Tank Patents,’ which gives the 
position of the company. On p. 349 are 
some statements of the principle of the 
Cameron invention in an article on “The 
Present Use of the Septic Tank,” and on 
p. 39 is another article referring to prev- 
ious articles. In vol. xxxviii, p. 192, is 
still another article giving references to 
previous articles on the Cameron litiga- 
tion. In vol. xxxvi, p. 241, is a full list 
of previous articles on the septic tank 
which includes a number on the Came- 
ron tank. In vol. xxxv, p. 288, is an arti- 
cle on “Septic Tank Patents” which gives 
an outline of the patents on the septic 
tank and also the decision of the U. S. 
Circuit Court of Appeals on the Saratoga 
case. On p. 311, is an editorial based on 
the last named article. In vol. xxxiv, p. 
94, is also another editorial. On p. 107 
is an abstract of the decision and on p. 
303 is a letter and editorial discussion of 
the same which has for its basis the deci- 
sion. In vol. xxxii, p. 42, is an article en- 
titled “Explosion of the Saratoga Septic 
Tank,” which may have a passing inter- 
est. 


Practically all leading sanitary engi- 
neers take the position that the purifica- 
tion of sewage so as to render the same 
perfectly pure at all times when turned in- 
to the stream, is impossible. But most, 
if not all of them, hold that the sewage, 
if discharged in any considerable volume, 
must be purified before discharged into a 
stream in order to prevent nuisance in 
case the stream is small and in order to 
render the water of the stream as nearly 
innocuous as possible, especially if it is 
to be used below the sewer outlet as a 
source of water supply for a city or town. 
In case such water supply is drawn from 
the stream within a comparatively short 
distance of the sewer outlet; it is becom- 
ing more necessary each year, in the 
opinion of engineers, to disinfect and 
purify the sewage in order to remove any 
possibility of danger to the water sup- 
ply. 

The most advanced sanitary engineers 
are contending for the purification of a 
water supply drawn from a stream wheth- 
er that stream is polluted by a sewer 
directly or not. The present law on 
this subject for the State of Indiana was 
based on the principle that the pollution 
of a stream should be kept as low as pos- 
sible by purification of the sewage and 
the safety of the water supply should 
be insured as nearly as possible by the 
purification of the water supply. The 
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State Board of Health was given the 
power to order the correction of objec- 
tionable conditions and a method was 
provided for determining who should pay 
the expense of such corrections, whether 
the city discharging the sewage or the 
eity using the water supply, or both, or 
any private parties interested on either 
side. 

During the early discussions of this 
subject there were some articles which 
took the position that the proper thing 
to do is to so dilute the sewage as to pre- 
vent nuisance in the stream and to purify 
the water of such stream before using, 
but this is often impossible and the word 
“treat” should be substituted in place of 
the word “dilute,” meaning by that word 
such partial purification of sewage as 
amounts to dilution, and at the same 
time the removal of a large part, or all, 
of the bacteria and other dangerous con- 
stituents or inhabitants of sewage. 





Ordinance Governing Billiard 
Rooms 


I enclose herewith a copy of ordinance 
No. 262 0 fthe city of South Pasadena. This 
ordinance has been passed upon by the courts 
of California and by the Supreme Court of 
the United States, and, therefore, its legality 
is thoroughly established. I though that you 
might be interested in knowing of such leg- 
islation and the constitutionality of the same. 
I a meity attorney of the city that passed 
the ordinance. JOHN E. CARSON, 

Los Angeles, Cal. 


An ordinance for police segulation, relat- 
ing to billiards halls, pool rooms, and 
places where billiard, pool, or combina- 
tion billiard and pool tables are kept 
for hire or public use in the city of 
South Pasadena, 


The Board of Trustees of the city of 
South Pasadena do ordain as follows: 


Section 1. It shall be, and is hereby 
made unlawful for any person or persons, 
individually or by association with others, 
either as owner, principal, clerk, agent, 
servant or employe to establish, open, 
keep, carry on, or assist in carrying on, 
or maintain, or assist in maintaining any 
billiard hall, or pool room, or other place 
in the city of South Pasadena, where any 
billiard, pool, or combination billiard and 
pool table, or tables, is or are kept for 
hire or public use, and any person or per- 
sons, opening, keeping, carrying on, or as- 
sisting in carrying on, maintaining, or as- 
sisting in maintaining, any such place, 
herein specified, in said city of South Pas- 
adena, shall be guilty of a misdemeanor, 
and every act in violation of this section 


shall separately, or for each day of its 
continuance, be deemed a separate offense. 

Provided, however, that nothing in this 
ordinance shall be construed or under- 
stood as prohibiting the owner, manager, 
or lessee of any hotel, universally recog- 
nized as a hotel, using a general register 
for guests, and having twenty-five bed- 
rooms and upwards, furnished as such, 
from keeping and maintaining any bil- 
liard, pool or combination billiard and 
pool table, or tables for the use of regu- 
lar guests only of said hotel, in a room 
provided for that purpose in the building 
in which said hotel is located, and at no 
other place, on receiving a permit so to 
do, from the Board of Trustees of the city 
of South Pasadena. Applications for such 
permits shall be in writing, and filed with 
the Board of Trustees at least five days 
before the same is granted. If on investi- 
gation said Board finds the hotel for 
which such permit is desired, equipped 
and conducted as herein specified, it may, 
in its discretion, grant and issue such per- 
mit, without charge, and for such time as 
desired by the applicant, but in no event 
to extend beyond the date of the next suc- 
ceeding municipal election; provided, if 
said Board of Trustees shall at any time 
become satisfied that any person to whom 
any such permit is granted, his clerk, 
agent or employe has permitted any per- 
son other than a regular guest of said ho- 
tel, or any person who has not in good 
faith become a regular guest of said hotel 
or is guilty of a violation of any provi- 
sion of this ordinance, they shall cancel, 
revoke and withdraw such permit and all 
rights thereunder, and no other permit 
shall thereafter be granted to said person. 

Section 2. Any clerk, servant, agent, 
employe, or person committing any act in 
violation of any of the provisions of this 
ordinance shall be deemed guilty as prin- 
cipal. 

Section 3. Every person taking out or 
having taken out a license for any busi- 
ness for which a license is required by 
the city of South Pasadena, who shall be 
convicted of establishing, keeping, or 
maintaining a place where any billiard, 
pool or combination billiard and pool ta- 
ble, or tables is or are kept contrary to 
the provisions of this ordinance, shall, in 
cases where such unlawful place has been 
established, kept or maintained, or said 
unlawful act has been done in connection 
with said lawful business, forfeit such 
license and no new license for such lawful 
business shall be issued to said person 
during a period of one year thereafter. 

Section 4. Every person found guilty 
of a violation of any of the provisions of 
this ordinance shall be fined in the sum 
of not less than $25 nor more than $300, 
or shall be imprisoned in the city jail of 
the city of South Pasadena, or in the coun- 
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ty jail of the county of Los Angeles, for 
not more than three months, or by both 
such fine and imprisonment, and every 
judgment of fine for violation of any of 
the provisions of this ordinance shall di- 
rect that in default of payment of such 
fine, or any part thereof, the person shall 
be imprisoned in the city jail of the city 
of South Pasadena, or in the county jail 
of the county of Los Angeles, until the 
fine is satisfied, in the proportion of one 
day’s imprisonment for every $2.00 of 
such fine remaining unpaid. 





Payment of Costs of Proceedings in 
Special Assessment Improve- 
ments 


_ Under our present laws in regard to spe- 
cial assessment work, are municipalities 
limited to 6 per cent. of the estimated cost 
of any special assessment improvement, or 
would it be legitimate to set aside other 
moneys above this amount to pay for court 
costs, advertising, inspecting and engineer- 
ing, attorney’s fees, etc.? What is the 
practice being followed in villages and 
cities in this regard? 

In many instances it appears that 6 per 
cent. is not sufficient to cover these ex- 
penses. Especially is this true when a con- 
test is made, and I am informed that many 
municipalities are using funds in excess 
of 6 per cent. Do they lay themselves lia- 
ble by such action? 

For INFORMATION, ; oe 

The provision in the law which is re- 
ferred to is doubtless the following passed 
in 1901: 

“The cost and expenses of maintaining 
the board of local improvements herein 
authorized, of paying the salaries of the 
members of said board, and the expense 
of making and levying special assess- 
ments or special taxes and of letting and 
executing contracts; and also the entire 
cost and expense attending the making 
and return of the assessment rolls and 
the necessary estimates, examinations, 
advertisements, etc., etc., connected with 
the proceedings herein provided for, in- 
cluding the court costs, including the 
fees to commissioners in condemnation 
proceedings, which are to be taxed as 
above provided, shall be paid by the city, 
village or town out of its general fund: 
Provided, however, That in cities, towns 
or villages of this state having a popula- 
tion of less than 100,000 by the last pre- 
ceding census of the United States, or of 
this state, the city, village or town, as the 
case may be, may in and by the ordinance 
providing for the assessment prescribed, 
provide that a certain sum, not to exceed 
6 per centum of the amount of such as- 
sessment, shall be applied toward the 
payment of the aforesaid, and other costs 
of making and collecting such assess- 
ment.” 

The proviso was held in 1907 to be 
valid in the case of N. W. Univ. v. Wil- 
mette, 230 Ill. 80. 
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This section very definitely provides 
that the costs of the proceedings, as 
enumerated, shall be paid by the munici- 
pality unless the ordinance ordering the 
improvement provides that a part shall 
be paid by the property owners, in which 
case a sum, not to exceed 6 per cent. of 
the assessment levied, shall be applied to- 
ward the payment of the costs of the 
proceeding. It is evident that any ex- 
cess of such costs of proceedings above 
the 6 per cent. must be paid out of the 
general fund of the municipality. There 
is no restriction in the section upon the 
total amount of these costs. 





Wooden Water Supply Main 


This city has two miles of water main 
flow lines to lay: A certain manufacturer 
of our city suggested the laying of 16-inch 
wood pipe, instead of cast iron pipe, and 
stated that other cities have installed them 
with success, at a cost approximately one- 
half the cost of cast iron. 

This proposition does not look good to me, 
nor have I ever heard of cities using wood 
mains outside of New Orleans, which were in- 
stalled many years ago. In fact, before cast 
iron pipe were much in use. Will you kindly 
give us your opinion from an _ engineer's 
standpoint as to the advisability of using 
these wood mains, and also state what cities 
are using them successfully 

M., Mayor, , Neb. 

Wood stave pipe is used in many cities 
for supply mains where there are but 
few taps. There are safe methods of tap- 
ping wooden water pipe but this material 
is not so popular for distribution pipes 
as it is for supply mains, partly, f 
course, because it is not so suitable :  r 
the smaller sizes of distribution mails. 
Wood stave pipe is also used for supply 
lines for irrigation purposes. 

In MunICcIPAL ENGINEERING, Vol. xliii, 
p. 29, will be found a description of the 
wood-stave force main in the water works 
of Atlantic City, N. J., which replaced a 
steel force main which, on account of the 
peculiar conditions, was badly pitted by 
chemical action. Similar action was 
noted on cast-iron mains. Pipe in use at 
Walla Walla, Wash., and near Basin, 
Wyo., is shown in vol. xxxix, p. 13; at 
Ogden, Utah, in vol. xxxviii; at Astoria, 
Ore., in vol. xxxvi, p. 15; by Bear Valley 
Irrigation Co., vol. xxxiii, p. 112; at 
Denver, Colo., in vol. xxxi, p. 135. Cost 
data are given in vol. xxxi, p. 21, vol. 
xxiv, pp. 279, 365. 

Full discussions of the proper construc- 
tion and use of wood stave pipe for sup- 
ply mains will be found in the trans- 
actions of the American Society of Civil 
Engineers, vols. vi, xxxi, xxxiii, xxxvi, 
“xxviii. x]. xli, xliv, xlix, Iviii, Ixx, Ixxiv. 
They all show that properly designed and 
constructed supply mains made with the 
proper materials are durable and emi- 
nently satisfactory. 

Among the cities using wood pipe are 
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San Francisco, Los Angeles, West Los 
Angeles, Bear Valley, Hollister, San Di- 
ego, Floriston, Bakersfield, Cal.; Chey- 
enne, Wyo., Ogden, Provo, Logan, Utah, 
Denver, Colo., Caldwell, Idaho, Butte, 
Mont., Astoria, Ore., St. Paul, Minn., At- 
lantic City, E. I. Dupont Powder Co., 
Carneys Point, N. J., Seattle, Wash., De- 
Pere, Wis., E. P. & S. W. Ry., Santa Rosa, 
N. M. The sizes used run from 12-inch 
diameter to 72 inch. 

As to cost, no definite figures can be 
given without knowledge of the local 
conditions. The discussions of cost re- 
ferred to above, indicate that the wood 
stave pipe is in some localities materially 
cheaper than cast iron and steel, but in 
others the cost is very nearly equal. The 
size of pipe to be used has a large influ- 
ence upon the comparative cost of wood 
and iron. 





Water Rates in Kentucky 


We are in search of information in regard 
to the prevailing rates charged for service 
in waterworks plants in the state of Ken- 
tucky, and also as to the usual rates 
charged under contract for fire service, and 
would appreciate it very much if you would 
advise us as to where we might obtain this 
information. 

ee » Mich. 


Full water rate schedules are given in 
the Manual of American Water Works 
($1.50). The last edition of this book 
was published in 1897 so that it is quite 
old, but water rates do not change very 
often so it is probably still very fairly 
representative of them. A considerable 
collection of water rates, especially in 
cities, is given in a paper by Dow R. 
Gwinn, who is this year the president 
of the American Water Works Associa- 
tion, which he presented to that associa- 
tion four or five years ago. It can be ob- 
tained from the secretary, J. M. Diven, 
47 State street, Troy, New York, for about 
- $1.00. MunicrPAL ENGINEERING has pub- 
lished a number of collections of water 
rates which may aid. 

Water rates in Kentucky range between 
the following limits: 

Family rate based on family of 5 in 
an 8-room house with faucet in kitchen 
or yard, hot water faucet included if al- 
lowed, from $3.50 to $12 a year, the most 
popular rate being $8. 

Water closets, $2 to $6, with $4 the 
most common. 

Bath tub, $2.50 to $6, with $4 the most 
common. 

Wash bowl, 0 to $5, with 0, $1 and $2 
equally popular. 

Horse and carriage, $1.50 to $8, with 
rates from $4 to $5 most common. 

Hose, $4 to $13. 

Meter rates range from 10 to 50 cents 
per 1,000 gallons for the maximum rate, 





with 25 and 35 cents as the most popu- 
lar; 7 to 16 cents minimum, with 10 cents 
as the popular rate. Several cities have 
the sliding scale with diminishing rates 
for additional quantities beyond the var- 
ious limits set. The maximum rates ap- 
ply in most cities to consumption less 
than 1,000 gallons a day. 





Clearance for Overhead Crossings 


I desire to obtain some information regard- 
ing the clearance allowed between steam rail- 
way tracks and overhead bridges in the dif- 
ferent parts of the United States. The min- 
imum clearance allowed by law in Canada 
is 22 feet 6 inches. 

A. J. LATORNELL, City Engineer, 
Edmonton, Alberta. 


Where the roadway passes over the 
railroad the minimum clearance from top 
of rail to base of lowest girder of overhead 
bridge is 22 feet in Illinois and Vermont 
unless the clearance is not practicable; 
is 21 feet without exception in Indiana 
and New Hampshire; 21 feet in Ohio, re- 
ducible to 16.25 feet by agreement; 18 
feet in Connecticut, Massachusetts and 
Rhode Island; 21 feet where practicable 
and not less than 18 feet in New York. 
In the electrical zone on the New York 
Central and New Haven roads this is re- 
duced somewhat. The Pennsylvania rail- 
road has used 16.5 to 18.5 feet and con- 
siders 21 feet as the maximum necessary. 
This allows 14 feet for car height and 7 
feet for man standing on the top of car. 
The Grand Trunk tunnel at Port Huron 
has a clearance of 14 feet at a point 3 
feet from the center line, Minneapolis, 
Minn., uses 22 feet. 

Where the railroad passes over the 
roadway the clearance is less, running 
from 12 to 15.75 feet in plans for track 
elevation in Indianapolis, Ind., the latter 
height being for interurban cars running 
on the street; 13 to 14.5 feet in past work 
in Cleveland, O., which will probably be 
increased to 15 feet whenever possible; 
14.5 to 20 feet in Pittsburg, Pa. 





Removal of Snow by Street 
Railways 


The councils of this city are desirous of 
enacting an ordinance which will require 
traction companies to take care of or re- 
move in some manner or degree snow on 
that part of a street occupied by the tracks 
and roadbed of the companies, and I thought 
possibly you could refer me to an ordinance 
of similar kind which has proved satisfac- 
tory in some other city. 

A. A., City Solicitor, 
Chester, Pa. 


The provision for removing snow from 
street railway tracks is usually, if not al- 
ways included in the ordinance granting 
the street railway a franchise. 

In MUNICIPAL ENGINEERING, vol. xli, p. 
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34, is an article giving the provisions in 
various franchises of this sort in Elgin 
and Moline, I1l., Hammond, Ind., Dayton, 
Ohio, and Rome, N. Y. If the street rail- 
way franchise contains no such provi- 
sions the matter can probably be taken 
care of by an ordinance passed under the 
police powers of the city. The Dayton 
ordinance is the most specific, but covers 
the cleaning and sprinkling of the tracks 
without special reference to the snow, but 
the ordinance can easily be modified to 
cover snow removal. 





Private Ownership of Sewer System 


Can you advise me of any case of private 
ownership of sewer systems for small towns 
in which the privilege to connect is made a 
matter of special charge. If you do know 
of such cases I will thank you for any in- 
formation telling me of the degree of suc- 
cess such a plan has made. 

A. C. F. Norfolk, Va. 


This subject has been discussed from 
various points of view in several articles 
in MUNICIPAL ENGINEERING, the general 
conclusion being that a private sewer sys- 
tem is a last resort when there is no oth- 
er way of securing the service. 

Rates are given in an article in vol. 
xxxix, p. 40, which refers to more de- 
tailed descriptions of methods given in 
still earlier articles, and names of a num- 
ber of cities having such private sewer 
systems are given. There is a strong ten- 
dency first for the city to assume payment 
of all rentals and, second, to assume the 
whole system either by direct payment or 
by having rentals apply on purchase. Fol- 
lowing is a list including some of each 
class: Telluride, Colo., Vincennes, Ind., 
Newton, Kan., Sheveport, La., Natchez, 
Miss., Columbus, Neb., Asbury Park, N. 
J., Atlantic City, N. J., Toronto, O., Mc- 
Kinney, Tex. Ellsworth, Kan., is reported 
in vol. xliii, p. 119, to rent its sewer sys- 
tem. 

A list of nearly 50 cities with privately 
owned sewer systems is given in the 
“Municipal Year Book” published in 1902, 
by nearly all of these have passed to mu- 
nicipal ownership. 





How to Test Asphalt 


Will you please inform me where I may 
secure detailed directions for testing asphalt 
and asphaltic cement? 

W., City Engineer, » Mich. 


The tests of asphalts for paving pur- 
poses recommended by Dow and Smith 
are given in MUNICIPAL ENGINEERING, vol. 
xl, p. 437; standard tests for asphaltic ce- 
ments for sheet asphalt pavements, by J. 
W. Howard in vol. xli, p. 342; methods of 
testing coal tars and refined tars, oils and 
pitches derived therefrom, by S. R. 





August, 1913 


143 


Church, in vol. xl, p. 417; standard tests 
for bituminous road materials, by L. W. 
Page, in vol. xli, p. 110. The standard 
specifications for asphalt pavements 
adopted by the American Society for Mu- 
nicipal Improvements, including methods 
of testing the materials are published in 
pamphlet form by the society and those 
of the society for Standardizing Paving 
Specifications can be obtained for $5. 
Both can be obtained from this office. 





Form of Electric Light Franchise 


Will you please send me what information 
you have in reference te ordinance granting 
franchises to electric light companies or to 
parties for the purpose of building an electric 
light plant in a city of about 2,000. Copies 
of ordinances in reference thereto we will be 
pleased to receive. 

Cc. A., City Attorney, , Kan. 


A form of ordinance which includes 
some provisions regarding methods of 
future determination of rates when con- 
ditions change from those at present ex- 
isting, on account of the growth of the 
city or otherwise, will be found in’ MunI- 
CIPAL ENGINEERING, VOl, xliii, p. 322. The 
city in which this ordinance is in force 
has about 5,000 population. The ordi- 
nance contains the usual provisions re- 
quiring good service to city and to priv- 
ate consumers, assuming by company of 
consequences of damage from construc- 
tion or operation, requiring permits for 
extensions, street openings, etc., provid- 
ing bonds for carrying out terms of con- 
tract, etc., and also provides for the ap- 
pointment of a board of experts to de- 
termine what the rates for service shall be 
in case either party thinks they should 
be changed and it is not possible to agree 
upon such rates; and provides that a 
rate when fixed shall stand for five years 
before it can again be questioned. 








Specifications for Wood Paving for 
Bridge 


Will you please send me information for 
writing specifications for paving roadway of 
iron bridge with creosoted wood block? 
Bridge is 85 feet long, 14-foot roadway. 

P., City Engineer, » ee 


In vol. xlii of MUNICIPAL ENGINEERING, 
pp. 389 and 472, will be found two articles 
on “Floor for Highway Bridge,’ which 
give data on which to base specifications. 
In vol. xli. p. 294, in an article on “Ex- 
pansion and Contraction in Wood Block 
Pavements,” is a rather detailed speci- 
fication for laying a bridge floor. Speci- 
fications for wood block treatment and 
for laying pavements are discussed in 
many other articles, some of which may 
be of use in this case. 
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Nelson Street Viaduct, Atlanta, Ga. 


The old viaduct which carried Nelson 
street, Atlanta, Ga., over the yards of 
the Southern Railway has just been re- 
placed by a modern reinforced concrete 
arch roadway which has proved to be a 
most happy combination of strength, util- 
ity, and beauty. 

The viaduct starts from a concrete 
abutment at the property line of Madi- 
son avenue and rises gradually for a 
distance of approximately 355 feet at 
the rate of 2 feet in 100 to a point over 
the middle of the main line tracks, from 
which it drops for 125 feet at the same 
rate to an abutment at the Elliott street 
end. The total length from abutment to 
abutment is 479 feet 41% inches. 

The structure is made up of ten arches 
varying in span from 20 to 75 feet. The 
entire width is 50 feet. Of this width 
32 feet is used as a roadway on each side 
of which is a sidewalk 9 feet wide. The 
clear headroom under the arches over the 
main tracks is 21 feet and over: the tracks 
of the freight yard is 18 feet. 

The arched rib type of viaduct was 
adopted, the reinforcement being Kahn 
trussed bars. The same reinforcement 
was used in the abutments, footings, 
* posts, and the slab supporting both the 
roadway and the sidewalks. There are 
six ribs supporting each span, four spaced 
5 feet on centers coming under the street 
car tracks and one under the curb line 
on each side. The reinforcement is 
placed in both the intrados and extrados 
with the diagonal members of the Kahn 
bars bent away from the main bar at an 
angle of 45 degrees and allowed to pro- 
ject well into the concrete ribs. The bars 
are made of such length and so arranged 
as to give the effect of a latticed girder. The 
particular advantage obtained by this 
form of reinforcement is that the mem- 
bers entering into the ribs are rigidly 
attached to the main reinforcing mem- 
a. and greater stiffness and stability re- 
sult. 

The ribs are designed to support the 
following loads: Dead loads, concrete 


140 pounds per cubic foot and the road 
material 100 pounds per cubic foot; live 


loads, 100 pounds per square foot on 
walk, 100 pounds per square foot or a 
15-ton moving road-roller on the road- 
way, and a succession of 40-ton electric 
cars on the track ribs. The sidewalks 
on each side are carried by brackets 
which are cantilevered from the outside 
ribs a distance of 9 feet. The sidewalk- 
slab spans between these brackets, and the 
concrete railing is carried at the out- 
side edge of the slab. 

The lines of the structure are ex- 
tremely simple and pleasing and convey 
to the eye at once the impression of 
strength. The arrangement of ribs, can- 
tilever brackets, posts, and arches looks 
reasonable even to one unfamiliar with 
engineering design. 


AREFUL reinforcing has produced 
a structure continuous in all its 
members, free from cracks, economical 
in construction and pleasing to the eye. 


All of the floor construction is made 
continuous over ribs and the ribs are 
made continuous thru their supports. In 
fact all members are completely tied to- 
gether with Kahn trussed bars so as to in- 
sure continuity and also to prevent any 
cracks due to shrinkage, temperature 
changes, negative bending moments, etc. 
So carefully has this principle been 
worked out that even where the amount 
of concrete used is very small there has 
not appeared in the whole structure the 
slightest crack. The structure is an ex- 
cellent example of how ingenuity of de 
sign and arrangement of members, as well 
as proper reinforcement and its distribu- 
tion, can produce an economical as well 
as strong design. It is not necessary, in 
order to keep the cost down, to skin or 
reduce the material. A little ingenuity in 
the design and arrangement of members 
more than offsets any advantage of econ- 
omy that might be obtained by such dan- 
gerous practices. 
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The beauty of the structure is remarka- 
ble. Graceful curves and outlines are 
obtained with no extra cost as the beauty 
is not in any highly ornamental works 
or difficultly molded features, but is in 
the simple, graceful general proportion 


provision being made for the installation 
of another complete unit of the same size 
when needed. 

The unit consists of an Imhoff tank, a 
set of three contact beds and three sand 
filter beds, also sludge drying bed. The 
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NELSON Street Viaduct, Atlanta, Ga., a Concrete Structure of Attractive Design. 


of the members. There is not a thing in 
the viaduct that is out of the way or at 
all expensive, the beauty the structure 
possesses coming from a nice arrange- 
ment of material rather than extravagant 
embellishments. 

The entire work was designed by the 
Engineering Department of the Trussea 
Concrete Steel Co., and the designs were 
approved by D. W. Lum of the Southern 
Railway. The construction was the work 
of W. W. Griffin of Atlanta. 





Sewage Purification at Madison, 
S. D. 
The Editor of MUNICIPAL ENGINEERING: 

Sir—The city of Madison, S. D., has a 
population of about 4,000 and is not lo- 
cated near any river or stream, therefore 
when the sewer system was designed and 
constructed a purification plant was inclu- 
ed as a part of the complete scheme. 

The plant is located upon low ground 
about one and three-quarter miles from 
the center of the city. It was designed 
to meet the needs of 2,000 actual users, 
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tank is 20 feet in diameter and 20 feet 
deep, from the crest of the outlet thru 
to the lowest point in the conical bot- 
tom. It is built of concrete, wall 12 
inches thick and bottom approximately 
15 inches thick. All of the interior con- 
struction, consisting of distributing and 
collecting troughs, baffle plates, scum 
boards, etc., as well as the troughs lead- 
ing into and from the tank, is of struct- 
ural steel. All of this steel work was 
thoroughly cleaned, carefully assembled 
and was given two coats of Glidden‘s acid- 
proof coating; parts inaccessible after 
assembling were thoroly coated before- 
hand. 

The sludge pipe is of light weight 
flanged c. i. pipe, 8 inches diameter, the 
outlet being 4 feet below the crest of the 
outlet trough, and fitted with a gate 
valve. The sludge drying bed is 16 by 
40 feet, the surface of the bed being 
about 2 feet below the invert of the 
sludge discharge pipe from the tank. 

The bed was excavated to the proper 
grade and upon the bottom were laid 
four lines of 40-inch drain tile, which 
were led, by means of a header across 
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the lower end of the bed, into a drain 
tile, which in turn empties into the main 
outlet drain along the lower end of the 
filter beds. After the tile were laid the 
bed was filled with clean, coarse sand 
and gravel to a depth of approximately 
one foot, thus giving ample opportunity 
for the water to drain quickly from the 
sludge when emptied upon the bed. 

The contact beds are 30 by 60 feet, 
walls 3 feet 6 inches high and filled to a 
depth of 3 feet with coarse gravel in sizes 
ranging from 1 to 4 inches. The entire 
set of three beds, walls, floors, distribut- 
ing, feeding and timing chambers is con- 
structed of monolithic reinforced con- 
crete. 

The flow of the sewage upon the beds 
is controlled by 6-inch Miller feeds, and 
the timing controlled by 8-inch Miller 
time siphons. 


OODEN troughs are eliminated by 

passing sewage through open 
joints from which it then flows onto the 
beds. 


The sewage is distributed upon the 
beds thru tile laid with open joints, the 
sewage distributing itself out over the 
bed thru the open joints as it passes thru 
the pipe. This system has been found 
to distribute the sewage very satisfac- 
torily and eliminates many of the disad- 
vantages of wooden troughs. 

Upon the floors of the beds are lines of 
6-inch vitrified gutter pipe, laid approx- 
imately 4 feet apart, with header con- 
nections across the lower end, which con- 
duct the sewage to the timing chamber 
thru a grated opening in the wall be- 
tween the two. 

The filter beds are located directly be- 
low the contact beds, or adjoining the 
contact beds on their lower end. These 
beds are 40 by 60 feet and 3 feet deep. 
The sewage is distributed in the same 
manner as upon the contact beds, and the 
drainage beneath is thru lines of 4-inch 
drain tile laid about 4 feet apart, these 
emptying thru a header and 12-inch out- 
let into an 18-inch main outlet, which 
passes along the lower end of the filter 
beds and eventually empties into a small 
creek about 450 feet distant. 

Provision is made for passing the sew- 
age directly into this main outlet drain 
before reaching the tank, thereby cut- 
ting out the purification plant entirely, 
should the occasion demand, for making 
repairs or otherwise. 

The feeding and timing chambers, also 
the Imhoff tank, are provided with covers 
and roof. 

The purification plant, as well as the 
sewer system of the city, has been in 
operation about six months, and as it was 
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quite late last fall (1912) before the peo- 
ple were permitted to use the sewer, very 
few connections were made, and the flow 
thru the plant has been very light. 

No, investigation has yet been made as 
to the amount or character of the sludge 
accumulated, but as the tank was de- 
signed for a six months run at full ca- 
pacity the quantity at this time would be 
small. 

The general design for the tank, giving 
the principle dimensions, was furnished 
by Dr. Karl Imhoff, thru the Pacific 
Flush Tank Co. 

The plant was designed by the Missouri 
Valley Engineering Co., Mitchell, S. D., of 
which company the writer is president, 
the writer also being at that time city 
engineer of Madison, under whose super- 
vision the plant was constructed. 

The construction work was done by 
Tanner Bros., Webster, S. D. 

CuHas. A. TRIMMER. 
Mitchell, S. D. 





Concrete Pipe Test. 


By W. R. Harris, Managing Director, The 
Canadian Lock Joint Pipe Co., 
Regina, Can. 


The following is the report of a test 
made by us for the city of Regina, Sev- 
enth avenue trunk sewer, on a 60-inch 
Meriweather pipe, 6 inches in thickness. 





TEST of 60-inch Concrete Pipe, showing 
final load. 


The reinforcement consisted of two 
rings of American Steel & Wire Co.’s tri- 
angle mesh, style 34, giving a total of 
1.26 pounds steel per square foot of pipe. 

The concrete consisted of 1 part Lehigh 
portland cement, two parts sand and 4 
parts gravel. 
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The pipe was not damaged by the test 
and was laid in the sewer. The dura- 
tion of test extended over 48 hours. 
After the removal of the men forming 
part of the final load a load of 11,500 
pounds was left on the pipe for 24 hours 
when an attempt was made to add addi- 
tional weight in an effort to test the pipe 
to destruction, but as the bags of sand 
commenced to bulge the test was discon- 
tinued as the pipe had been tested to 
more than 2% times the test loading 
called for in the specifications, i. e. 5,000 
pounds per lineal foot. Upon removal of 
load the cracks noted below closed so as 
to be barely perceptible. The following 
test was conducted under the supervi- 
sion of Mr. J. M. Mackay, then chief en- 
gineer of trunk sewers: 


Load in Lbs. Deflection 


Per Lin. Ft. In Inches. 
5,310 None 
6,600 None 
7,500 1/16 
9,800 1 

12,700 3/16 


Keep the Street Clean 


The Editor of MUNICIPAL ENGINEERING: 


Sir—Any one who has noted conditions 
in the business sections of New York, 
Boston, Philadelphia, or other American 
cities, and who has given street cleaning 
matters any consideration, knows that 
Chicago’s downtown streets receive more 
attention and are kept’ continuously 
cleaner than any streets, subjected to 
the same traffic and usages, in the coun- 
try. Within the area cleaned by the 
citizens’ street cleaning bureau the streets 
are covered by hand from eight to ten 
times a day on week days and from two 
to four times a day on Sundays and holi- 
days, and the alleys are swept once each 
week night. Every square yard of street 
area is flushed nightly except Sundays, 
and is sprinkled every day, Sundays in- 
cluded, when .the temperature permits. 

At times, on windy days, even when 
the streets are clean and sprinkled, con- 
siderable dirt will be noted in the air. 
This comes, some of it, from the roofs of 
buildings, but most of it is from uncared 
for sidewalks. 

From the point of view of cleanliness 
the proper care of the sidewalks is as 
important as the cleaning of the road- 
way. For the last year, then, we have 
given considerable attention to this mat- 
ter and we expect to take over entirely 
on the first of May the cleaning of all 
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sidewalks, and it is our intention to 
sweep them thereafter at least four times 
a day. 

Another activity which makes for clean- 
liness is the removal, under conditions 
which insure as little objection as pos- 
sible, of cinders and rubbish from more 
than 160 downtown office buildings, stores, 
etc. 

Plans are under way for the removal of 
the present unsightly sidewalk boxes in 
which sweepings are deposited and the 
substitution of boxes sunk in the side- 
walks and of sufficient capacity to care 
for all the sweepings accumulated thru 
the day. These boxes are to be emptied 
at night only, thus obviating the neces- 
sity of loading and removing any refuse 
through the streets during the day. 


Results of Loading. 
Cracks Observed and Remarks. 
None 
None 
Very Slight Crack in Invert only. 
Very Slight Crack in Invert and arch. 
Very Slight Hair Crack in arch and 
slightly more perceptible hair crack in 
the invert. No cracks appeared on ex- 
terior of pipe at spring line. 


There is one step further that we might 
take in caring for our district, and that 
is the cleaning of the roofs of buildings, 
which collect much of the emissions from 
smokestacks and other dirt. These col- 
lections later are searched out by high 
winds and scattered over the streets and 
sidewalks and into buildings. 

In comparing American and European 
cities it may be noted, as is well known, 
that the latter have generally better pave- 
ments and they are kept constantly in re 
pair. 

The greatest contrast in street condi- 
tions is evidenced in the rigid enforce- 
ment by European cities of the ordinan- 
ces prohibiting any littering of the 
streets. If a citizen throws a piece of 
paper in the street he is arrested at once, 
and, what is more to the point, he is 
fined. In this country he thinks nothing 
of the practice and would be dumbfound- 
ed if arrested and outraged if fined. 

The control of building operations af- 
fords another contrast not in our favor. 
Abroad no building material is allowed 
in the street except that which can be 
handled in no other way. Here we give 
the contractor a permit setting aside, in 
many cities, the space directly in front 
of his premises and extending out one- 

_ third of the width of the street. In ef- 
fect, the street is narrowed one-third. 
Therefore traffic is congested and delayed 
at this point. 











148 MUNICIPAL ENGINEERING 


Materials of all kinds are dumped 
here, unconfined, and some of them are 
tracked and blown about the streets to 
the discomfort of pedestrians and at an 
added expense to the street cleaning de- 
partments. 

In other words, we turn over the pub- 
lic street, however busy or important it 
may be, to the contractor for storage 
purposes. We allow him to inconvenience 
the public, to interfere with traffic, and 
to have his material scattered over the 
street to be swept up at the city’s ex- 
pense. 

The sidewalks also are occupied to a 
greater extent than necessary. The least 
that should be required of a contractor is 
to confine the materials and to pay any 
extra expense in the way of street clean- 
ing his work involves. 

The presence of these conditions does 
not mean that we cannot have clean 
streets, but it does mean that they are a 
source of annoyance and an unnecessary 
expense to the city that should not be 
countenanced. 

RicHarpD T. Fox, 
General Manager Citizens’ Street Clean- 
ing Bureau, Chicago, II. 





Records in a City Engineer’s Office 


The following extracts from a city en- 
gineer’s report show, by their demonstra- 
tion of what his office did not contain 
when he assumed it, what it should con- 
tain. Unfortunately, in the average small 
city, no one has interest enough, and no 
one has the responsibility for the records 
of the city engineer’s office at the time of 
change of administration to see that they 
are kept properly and are transferred 
from each engineer to his successor. 

The same complaint is made of other 
offices. 

Possibly the best solution of the prob- 
lem is an extension of the supervision of 
accounts of county and city officials by a 
state board, such as is in operation in 
Ohio, Indiana, and a few other states, to 
cover all office records, no officer to be 
released from his bond on leaving his 
office until he has made the records and 
transferred them to his successor to the 
satisfaction and certification of the state 
inspector. 

All parts of the report have been omit- 
ted but those describing the conditions 
which should not exist. 

“Upon my induction into office on May 
1, 1911, I took an inventory of what I 
found in the office. It consisted of one 
chair, one stool, one old drawing board, 
one roll top desk (out of repair), one 
small table, and one large table on which 
was lying a very large and cumbersome 
book which purported to be a plat record 
of sewers of said city and another large 


volume purporting to be a profile book 
of street grades; one K. & E. Y-level about 
three years old, one K. & E. engineer’s 
transit, same age, but which had to be 
repaired before it could be used; one 75- 
foot steel tape that had been repeatedly 
broken and patched; one old dilapidated 
‘New York’ leveling rod; one sledge ham- 
mer and a large crow-bar. These were 
found and have been carefully preserved, 
the tape and rod being kept chiefly as 
relics of antiquity, but I have frequently 
‘sighed the lack of many a thing I sought’ 
in the way of records that should have 
been there to furnish needed information. 


ACK of enforcement of. city ordi- 

nances has prevented the office of 
this engineer from being’ properly 
equipped with important data. 


“T have made no private surveys of 
lots, partly because I have had little or 
no time for such work, and partly because 
of the absence of monuments in the street 
intersections, and the lack of records or 
notes in my office of land marks. How- 
ever, many lots have been surveyed by 
other parties, but I have no record of 
them, notwithstanding the following re- 
quirements of Section 1004 of the City 
Code, viz: ‘Any other person making any 
survey of any land within the corporate 
limits of said city, shall, within ten days 
thereafter, make out and deliver to the 
city engineer a description of such sur- 
vey,’ etc., and the same section later pro- 
vides a penalty for failure to comply with 
its requirements. 

“Of plats, profiles, plans, etc., there were 
practically none in the office when I took 
charge of it, except those of the north 
end sanitary sewer system, recently con- 
structed, and the plans for the proposed 
combined sewer systems in the south por- 
tions of the city. Not even blue print 
copies of plats made last year at the ex- 
pense of the city were left in the office, 
nor the tracings of same from which addi- 
tional prints could have been made if 
needed. As a result, it was found neces- 
sary to make some of them again for 
which we ‘now pay as if not paid be- 
fore.’ Not a field book, level book, or 
note book of any description was turned 
to me by my predecessor, altho all such 
that have been heretofore purchased by 
the city and used by the city engineer 
while working on a salary, should have 
been left and carefully preserved in the 
archives of the office. My predecessor 
did copy into a note book which I provid- 
ed for the purpose and at my own expense, 
the notes as to locations and elevations of 
about 125 bench marks scattered over the 
city east to Third street; but he did not 
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leave any such notes as records of the 
office altho the code requires such. 


ACK of proper monuments and cor- 

ner stones at important points may 
be cause for litigation involving valuable 
property. 


“T feel that it is my duty to call your 
attention particularly to absolute lack of 
monuments or corner stones marking the 
centers of street intersections in by far 
the greater portion of the city, in fact 
there are but four or five places where I 
know them to be, and these places are re- 
mote from the principal business section 
of the city. This lack of permanent 
marks is liable to cause an _ endless 
amount of litigation among property 
owners in the future, unless steps are 
taken to have such monuments planted 
before reliable notes now existing (but 
‘not in possession of the city) are lost or 
destroyed. 

“The sewer records are very incomplete, 
inaccurate and unreliable, in that they 
show no depths, do not show the sizes of 
all sewers or the date when constructed, 
and not all sewers are shown thereon. 
We have no record whatever as a guide 
to the location or number of lateral junc- 
tions in any of the many sewers construct- 
ed prior to the year 1906. 

“As there is no record in this office 
showing the total amount of paving that 
has been done in the city, the date of con- 
struction, kind of pavement, first cost, 
total cost, and present condition, a search 
should be made of the ordinances and con- 
tracts in the comptroller’s office, and as 
much of this important information col- 
lected as possible, and tabulated for con- 
venient reference. 

“Altho section 1000 of the City Code 
requires that the city engineer ‘shall con- 
struct and keep in his office a correct 
map of the city, showing thereon the sev- 
eral additions thereto, the streets, lanes, 
avenues, alleys, public landings, squares, 
buildings and city property,’ etc., no such 
map was found in the office when I took 
charge of it, nor have I had time during 
the past year to make such a map. How- 
ever, I regard the provision of the City 
Code as a wise one, and it should be com- 
plied with as soon as possible, even if it 
involves the employment of an additional 
draughtsman. 

“T have mentioned at length and in de- 
tail many of the matters above noted for 
the purpose of impressing you with a 
sense of the danger attending such lack 
of records and permanent monuments, and 
to call your attention particularly to the 
manifest inadequacy of the appropria- 
tions that have been made for this de- 
partment for several years past (just 
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large enough to pay the salary of the 
city engineer alone) inadequate in view 
of the vast amount of work that should 
be done in order to properly equip the 
office with maps, plats, profiles, records, 
etc., and at the same time keep up the 
routine work of the office, in addition to 
discharging the multiplicity of duties de- 
volving upon the city engineer as a mem- 
ber of the Board of Public Works and of 
the Board of Local Improvements. 

“The lack of a filing cabinet with draw- 
ers of sufficient size to be suitable re- 
ceptacles for blue prints, plats, profiles 
and tracings, is keenly felt in the office, 
and I would urge that one be provided 
as soon as possible to avoid a waste of 
time in searches that would be unneces- 
sary were there such a cabinet in the 
office. Likewise, a card index would 
be a great time saver in the office. 


T is of essential importance that the 

office of the city engineer should be 
thoroughly equipped with modern 'de- 
vices and methods. 


“As there is no office in the city gov- 
ernment that is of more vital importance 
to the property owner and taxpayer, I 
see no good reason why it should be the 
most poorly equipped, or so nearly disre- 
garded in annual appropriations. Rather, 
it should be equipped in the most mod- 
ern and up to date manner and ample ap- 
propriations made so that the work re- 
quired of the office could be done and 
done promptly without having to en- 
croach on the funds of some other de- 
partment. Such method as above sug- 
gested would be only patterning after 
other cities of our class, which are alive, 
awake and up to date.” 





Results of an Efficiency Survey of 
Los Angeles 


The committee on efficiency of the Mu- 
nicipal League of Los Angeles, Cal., se- 
cured the co-operation of the New York 
Bureau of Municipal Research in a gen- 
eral survey of certain functions and ac- 
tivities of the city government of that 
city and the latter organization has made 
a report criticising methods and condi- 
tions found in the few departments in- 
vestigated, making some constructive sug- 
gestions and recommending the immediate 
establishment by the citizens of a local 
bureau of municipal research to co-oper- 
ate with and assist the Los Angeles city 
and county officials in improving condi- 
tions and methods and therefore obtain- 
ing results. 

The bureaus and methods investigated 
were those of assessment and collection 
of taxes, audit of revenues due and col- 
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lected, budget making, salary fixing and 
payment, purchase of supplies and mate- 
rials, handling of funds in city treasury, 
printing council proceedings, construct- 
ing and maintaining public works, such 
as streets, sewers and aqueducts, street 
cleaning and garbage removal. 


ONDITIONS were found which, if 
corrected, would necessitate a 
change in statutes or in the city charter. 


Certain defective conditions will require 
changes in statutes or city charter; viz., 
collection of taxes on unsecured personal 
property by the assessor; purchase of sup- 
plies and materials; restriction of maxi- 
mum interest on city deposits to 2 per 
cent.; determination of kind of pavement 
for a street by city council instead of by 
engineering department. Some of the 
difficulties will be modified by consolidat- 
ing the city and county governments. 

Tre recommendations of new methods 
to replace the present defective methods 
include the following: 

Assessment of Taxes—Selection and em- 
ployment of several assessors instead of 
but one, merit to govern appointments 
and continuance in office; judgment of 
several as to values; assessment of 
property at full value; assessment from 
plats and not from property owners’ lists, 
which would prevent omissions and make 
assessments more uniform; collection of 
taxes taken from assessor and put in the 
hands of collector. 

Collection of Taxes—Billing in dupli- 
cate with receipt and schedule for auditor; 
collection of taxes on unsecured personal 
property after year’s tax rate is fixed 
rather than on basis of previous year with 
supplementary collection of small amounts 
if tax rate is increased, and collection by 
collector, not by assessor; provision of a 
working or petty cash fund of $1,000 to be 
balanced each month. 

Audit of Revenues Due and Their Col- 
lection—Prebilling of taxes as above pro- 
vided will enable auditor to verify tax 
rolls and keep track of amounts paid and 
unpaid; duplicate of water bills in audi- 
tor’s office would give similar checks on 
amounts due, amounts paid and amounts 
unpaid, which is now impossible; same 
applies to payments due under leases, 
franchises, licenses, permits, etc., the doc- 
uments to originate with the auditor and 
all such documents to be accounted for by 
number to the auditor at end of.each 
month. 

Standardizing Salaries—Payrolls with 
2,400 office and skilled employes and over 
6,000 laborers, not including school fund, 
and approximating $3,000,000 a year should 
be on a standard basis of salary rates. 
This may be done by classifying the po- 


sitions, fixing salaries and titles to suit 
the work done, adopting these titles, rates 
and classes as standard, establishing effi- 
ciency ratings, making promotions and 
demotions in salary rates in accordance 
with fixed schedule of salary and efficiency 
ratings. 


Purchase of Supplies and Materials— 
Specifications for all materials and sup- 
plies possible should be prepared and 
purchases made under them, inspections 
to be made by the purchasing agent’s or 
preferably the auditor’s office, issues to 
be made from store house by auditor and 
store keeper’s stock ledgers or shelf cards 
to show current inventories. : 


UDGET publicity advocated, as well 

as more efficient accounting and 
the keeping of unit costs in order that 
appropriations can be made with intel- 
ligence. 


Budget—Should be more publicity of 
details by printing the budget as pre- 
sented to council and full advertising of 
public hearings; adoption at one time in- 
stead of in various ordinances covering 
parts of the budget, this time to be before 
the election, or after the new administra- 
tion has assumed office; there should be 
more efficient accounting for appfropria- 
tions and supervision over supplementary 
appropriations and transfer, such as 
would be obtained by requiring the ap- 
proval of a controller, who, in Los An- 
geles, may be the city auditor; auditor 
should keep track of balances in the va- 
rious appropriations and report them 
monthly to the departments; schedules of 
unit costs and of past year’s expenditures 
should be kept for comparison and 
check; disbursing officer should pay city 
employes at or near their work on a 
schedule arranged by telephone or other 
order instead of requiring them all to 
come to the city hall. 

City Treasury—Millions of dollars are 
held for indefinite periods without inter- 
est, when all but a few thousands should 
be in the bank deposits drawing 2 per 
cent. Sinking funds should be invested 
in 4 and 4% per cent. securities bringing 
increase to the fund instead of profit to 
the banks. Bonds should not be sold far 
in advance of necessities for which the 
city pays 4 and 4% per cent. and receives 
2 per cent. or nothing from the resultant 
cash as long as it is on hand. 


Printing Council Proceedings — This 
seems to be a source of petty waste which 
attracts considerable attention and which 
amounts to a number of thousand dollars 
a year, which would be saved by properly 
editing the copy for the printer. 

Constructing and Maintaining Streets, 
Sewers, Aqueducts, Etc——The kind of 
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pavement to be used should be decided 
on scientific principles by the experts, not 
by the city council. Extensions of time 
on contracts are too easily obtained. Con- 
nections to public utilities should be 
made before paving. Street intersections 
should be paved with the first street 
paved. Unit and total costs should be 
printed in reports made annually, such 
reports being largely lacking in the past. 
Methods used by the aqueduct and power 
boards are excellent. Street maintenance 
is by city forces and power should be 
given the chief inspector in charge which 
is commensurate with his responsibility. 
A municipal asphalt repair plant should 
be provided without delay. Cost of re- 
pairs in totals of amounts of work and 
money and in units should be kept for 
benefit of both construction and mainte- 
nance departments. 


ECOMMENDATIONS were made 
which would put the street cleaning 
department on an efficiency basis. 


Street Cleaning and Garbage Removal— 
Being under the same bureau as street 
maintenance, this is subject to the same 
criticisms. Efficiency records should be 
kept, also sufficient records to make pos- 
sible the computation of unit costs and 
comparisons of work done and cost of 
doing it. Stable and stores accounts 
should be kept in detail and the present 
open leaks should be stopped. Uniforms 
are recommended. Cans for holding 
sweepings are advisable. The park de- 
partment does not co-operate in proposi- 
tion to utilize street sweepings as fertil- 
izer. There should be a system of dis- 
cipline which would keep men at work 
efficiently. The only present punishment 
for infractions is discharge or lay-off. 
The garbage question has been a burning 
one for several years and is not yet 
solved. Advertisements have been pub- 
lished calling for bids per ton for disposal 
by incinerator, reduction or a combina- 
tion of the two of all garbage and dead 
animals and for specifications for the 
erection and equipment of a plant for the 
incineration or reduction of garbage, dead 
animals, market refuse and combustible 
rubbish. 





Dean Goss Is Chicago Smoke 
Prevention Engineer 


W. F. M. Goss, dean of the College of 
Engineering of the University of Illinois, 
has been granted a year’s leave of absence 
to enable him to direct the completion of 
the investigations of the committee of the 
Chicago Association of Commerce on 
smoke abatement and electrification of 
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railway terminals so well begun by the 
late Horace G. Burt. 


Dr. Goss is at present the president of 
the American Society of Mechanical En- 
gineers and is a member and past or pres- 
ent officer of many other technical so- 
cieties of note. He bears the honorary 
degrees of Master of Arts and Doctor of 
Engineering. He graduated from the 
Massachusetts Institute of Technology 
just as Purdue University was beginning 
its courses in mechanic arts and entered 
its faculty at once. He soon became the 
professor of practical mechanics and made 
a great reputation for himself and for the 
school in the development of that earliest 
school in the West to give practical in- 
struction in shop practice. One of his 
most successful educational methods was 
the encouragement of research work and 
his laboratories and shops were noted for 
the practical value of the results of the 
investigations carried out in them. The 
locomotive testing laboratory was perhaps 
the most widely known piece of equip- 
ment, and has been the source of much in- 
formation upon the use of steam. 


Since 1907 Dr. Goss has been dean of 
the College of Engineering of the Univer- 
sity of Illinois, in which position with add. 
ed facilities he has increased his reputa- 
tion as a thorough investigator with un- 
usual ability to make practical applica- 
tions of the results of investigations made 
by himself and under his direction. 

The Chicago Association of Commerce 
is fortunate in securing the services of so 
competent an engineer to carry on its 
work of smoke prevention. 





The Largest Bascule Bridge in the 
World 


What is said to be the largest bascule 
bridge in the world has just been com- 
pleted at Portland, Oregon. This new 
bridge, which is 4,800 feet long, crosses 
the Willamette river, connecting Broad- 
way street on the west side with Broad- 
way on the east side. It provided an 
easy grade thoroughfare from the busi- 
ness district to the large residence dis- 
trict on the west side. This type of 
bridge allows practically unobstructed 
water traffic up and down the river. It 
was built by the city at a cost of about 
$1,300,000. 

The bridge is lighted at night by 250 
5-light and 2-light fixtures, together with 
an outline scheme of 7,000 lamps spaced 
18 inches apart. One hundred-watt 
tungstens are used in the pole fixtures 
and 32-candle power lamps on the outline 
system. Current is supplied to the lamps 
over more than 12 miles of wire in metal 
conduit. 
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Methods Which Have Developed 
Successful Concrete 
Pavements 


WAYNE COUNTY, Mich., has become 
famous for its concrete pavements. This 
article shows the basis for this reputa- 
tion and states the lessons which have 
been learned, so that other cities and 
counties may see what they are. The 
probable relation of the new “paving de- 
terminator” to future improvement is also 
stated. 


HE concrete pavement has been in 
use now for many years, and the 


first street pavements of any con- 
siderable extent in this material are 
now in daily use after some twenty-two 
or twenty-three years of wear on the 
principal business thorofares of Belle- 
fontaine, Ohio. Like most other pave- 
ments, it has had its troubles and many 
experiments have been necessary to de- 
termine the reasons for these troubles 
and the methods of obviating them. They 
have not all disappeared, and there are 
some troubles, the reasons for which 
have not yet been found or, at least, the 
methods for preventing have not yet 
been so perfected that the action of 
a given pavement can be definitely pre- 
dicted in advance. 

Thus far certain principles, which have 
been discussed in various articles in Mv- 
NICIPAL ENGINEERING, have been quite 
clearly indicated as essential to success, 
and most of the failures which occur in 
concrete pavements can be traced to the 
departure therefrom of the contractor or 
the engineer or the board having the 
work in charge. 

Wayne county, Michigan, including De- 
troit and other municipalities within its 
borders, is a district which contains more 
successful concrete pavements than any 
other equal area in the country. Some 
discussion of these pavements, based on 
a recent examination of some of them by 
an editorial representative of MUNICIPAL 
ENGINEERING, May show what are the 


elements of their success and what efforts 
are being made still further to improve 
the quality and durability of concrete 
road and street pavements. 


HE reasons for the development of 
concrete roads about Detroit, Mich. 


This development of concrete roads in 
and about Detroit was probably due in 
the first place to the fact that other hard 
paving materials of first-rate quality are 
more expensive, on account of freight, 
than is concrete, and also to the rather 
poor quality of the earth as a foundation 
for any pavement not strong enough to 
take care of inequalities in settlement 
which may develop. Constant attention 
to the matter by public-spirited officials, 
not to mention those directly interested 
in the success of the materials they sup- 
ply, has led the way through a series of 
well-devised experiments to the present 
excellent results and is continuing them 
in the lines whose correctness has been 
so well demonstrated. 

Edward N. Hines, the chairman of the 
board of county road commissioners, says 
that “Wayne county is in a valley, is flat, 
and not easily drained. It consists large- 
ly of a clay subsoil. Here and there we 
strike stretches of sand. Our first expe- 
rience was along the line of bituminous 
macadam construction, which we felt was 
not a success, in our locality at least. We 
built rock asphalt, we built brick, we 
built tar macadam, we built asphalt mac- 
adam, and we built plain water-bonded 
macadam. Our experience was unsatis- 
factory in all those materials, with the 
exception of brick, and the cost of brick 
in our locality for our purposes is pro- 
hibitive. From observations based upon 
the experiences of near-by country towns 
with bridge floors and with cross walks 
built of light concrete construction, we 
decided that concrete would solve the 
problem for us. We devised the concrete 
road, of which we have about 65 miles, 
and expect to add some 40 miles during 
1913.” 
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Concrete in a road surface is subjected 
to the most severe tests to which it is 
possible to subject this material. The 
stone of which it is composed must be 
the most durable which it is possible to 
secure. Both sand and stone must be the 
cleanest and best product obtainable, the 
proportions of sizes of stone and of sand 
to stone must be such as to utilize the 
stability of the stone to the utmost, and 
the methods of putting these materials 
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are excellent, those built across the river 
in Windsor, Canada, are much less so, 
because the materials are not so clean 
nor so carefully proportioned, the con- 
crete is not so rich in cement and the 
mixtures are not so carefully made. 

The sub-grade is rolled level and hard, 
the better the sub-grade the better the 
final pavement. Wherever the moisture 
in the subsoil requires it, drains should 
be laid, so that the sub-grade will never 

















CONCRETE HIGHWAY IN WAYNE COUNTY, Michigan, about five years old, not 


reinforced. General condition excellent. 
Joint in foreground has bituminous filler. 


in right-hand corner. 


together must be such as to produce per- 
fect mixtures and to keep them perfect 
until the material is tamped into place in 
the roadway. 

The city of Detroit proper has con- 
structed but little concrete pavement. 

Adjoining villages, such as Highland 
Park, Hamtramck and Springwells have 
used concrete on a larger proportion of 
their street work. The best specifications 
require broken stone in the first course 
and crushed granite as the aggregate in 
the wearing surface. Streets in. which 
these materials are used, and especially 
those in which steel reinforcement has 
been used, show practically no wear after 
two to four years of traffic. 

Wayne county specifications require 
the use of washed gravel 4 inch to 1% 
inches in size and sand from %-inch down 
to dust, and the proportions found proper 
with these materials are 1 part cement 
and 3 parts of gravel, with sand enough 
to fill the voids, usually 1% parts. While 
the roads built with gravel in that county 
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Note longitudinal crack and one break 


stand full of water. Most of the failures 
in concrete pavements are attributed to 
unequal settlement in the _ sub-grade, 
either from poor rolling, water draining 
in or variations in quality of material in 
the foundation. Nearly all of the remain- 
der are attributed to expansion and con- 
traction under changes in temperature. 
These temperature cracks may be due to 
the lifting of the center of pavements 
laid with a crown. Wayne county uses a 
level cross section of sub-grade and a 
crown of only % inch per foot on the 
surface, thus thickening the concrete in 
the center of a 16-foot roadway two 
inches. There is therefore little if any 
tendency for the crown of the road to 
lift with rise in temperature. 

Solid sub-grade and lack of crown have 
materially reduced the danger of cracks 
and there are continuous miles of Wayne 
county roads with only an occasional 
longitudinal crack. This is not true of 
the streets in Windsor, above referred to. 
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ELMWOOD AVENUE CONCRETE PAVEMENT, Detroit, Mich., not reinforced. Note 


cracks, longitudingl, 
Almost every block-in every street a year 
or more old has at least one crack and 
many have more than one. 


TEEL reinforcement has proved a 
great factor in the success of con- 
crete pavements. 


It is believed by some engineers that 
proper reinforcement with steel will pre- 
vent temperature cracks and also will 
make each slab _ self-supporting, thus 
bridging any low spots in the sub-grade 
due to settlement and soft spots due to 
excess of moisture. This reinforcement 
adds to the cost so that it has not been 
applied as yet to county roads. 

The village of Highland Park is using 
reinforcement in many of its concrete 
streets. In work done by R. D. Baker & 
Co. this reinforcement has been in the 
form of rods run each way to prevent 
both longitudinal and transverse cracks. 
They are now using wire mesh in sections 
wired together. This reinforcement is 
placed between the upper and lower 
courses of a two-course pavement, being 
laid on the lower course before the wear- 
ing surface is placed. 

The village of Springwells is using the 
Thomas system of reinforcement. The 
feature of this system is the stool which 
is used to keep the reinforcement in place 
and tie it together. There are two sets 
of rods, one set 2 inches above the bot- 
tom of the stool and one at or near its 
top, which is at or near the junction of 
the two layers in a two-course pavement, 


transverse and irregular. 


or 2 inches below the wearing surface in 
a 7-inch one-course pavement. The rein- 
forcement for a block or for a half block 
is put together outside and is set in place 
complete on the foundation and is then 
ready for filling in the concrete. 

Neither form of reinforcement seems to 
be an absolute guaranty against all 
cracks, but a comparison of streets of ap- 
proximately the same age and specifica- 
tion laid by the same contractor with and 
without reinforcement shows clearly the 
value of the reinforcement in removing 
nearly all the causes for cracking. 


AYNE COUNTY has proved that 

in order to reduce repair charges 
to a minimum carefully constructed ez- 
pansion joints are essential. 


One development in the Wayne county 
pavements seems to settle the question of 
protection of expansion joints. In the 
early history of concrete pavements the 
joints left to take care of expansion and 
the grooves made to reduce slipperiness 
of surface were a source of constant 
trouble, as the corners rapidly wore away 
and increased the opening left in the 
pavement, holes spreading rapidly there- 
from. Three methods of protecting these 
joints have been devised in Detroit, which 
have shown that it is possible to prevent 
this concentrated action on the edge of 
the concrete. All three methods provide 
for thin steel plates attached to the con- 
crete slabs, which protect the concrete 
surface and wear at the same rate as the 
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concrete. The plates being of thin soft 
steel, this claim is reasonable, and experi- 
ence is showing practically that it is cor- 
rect. Between the two plates and their 
slabs of concrete a filling is placed which 
contains more or less bituminous ma- 
terial. In some contracts it is the ordi- 
nary tar filler, in others it is an asphalt 
filler and in others it is a quarter-inch or 
so of tarred felt. In each case it serves 
to take up the longitudinal expansion of 
the concrete blocks, which are ordinarily 
about 25 or 30 feet long. When the 
tarred felt is used it is possible to use 
the method observed on one of R. D. 
Baker & Co.’s contracts. A template hav- 
ing the form of the street cross section 
was set upside down on the sidewalk. 
The two plates were bent to the form of 
the template and the felt was put in place 
between them, extending up beyond them 
a distance equal to the whole depth of 
the concrete. The plates were then 
clamped together. The combination, ready 
for use, was swung across the street, 
turned over and put in the position fixed 
for the joint. The concrete was then 
filled in on both sides, the clamps being 
removed as required. The joint is then 
ready for use without further attention. 
If a tar or asphalt filler is used a board 
can be used instead of the felt, and when 
the concrete has set the board can be re- 
moved and the open joint filled with the 
hot pitch. 


THREE Joint Protectors Developed. 
The differences between the three forms 


of joint protectors are in the methods of 
joining them to the concrete. All three 
cut tongues at intervals in the _ steel 
plates. The Baker tongues are bent at 
an angle of 45 degrees with the plate and 
when the concrete sets they hold the plate 
firmly in contact with the edge of the 
block. The Kahn tongue has a slit cut 
in its end. The tongue proper is bent at 
right angles with the plate and the ends 
down to the bottom of the slit are bent 
in opposite directions so that they form 
a T, with the top line perpendicular to 
the tongue and parallel to the plate 
proper. They thus form anchors which 
likewise hold the plate in close contact 
with the edge of the concrete block. The 
Thomas tongue is bent into the form of 
a stirrup. A double hook is then placed 
with one bend in the stirrup and the 
other over the near-by rod of the rein- 
forcing system. The protection plate is 
thus held in close contact with the edge 
of the concrete and also is joined to the 
reinforcing system of the whole block. 

All three systems are efficient and re- 
liable and, so far as experience with them 
has gone, show a practical solution of one 
of the greatest problems of the main- 
tenance of a concrete pavement. 

Wayne county, Michigan, and the vil- 
lages located in it have placed the rest 
of the country in debt to them for the 
thoro manner in which they have made 
their experiments on concrete pavements. 
While their results are not all good, they 
have shown a steady improvement, and 
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CONCRETE PAVEMENT, Detroit, Mich. 


General condition excellent. Note perfect 


steel-protected joints. Spot on left is a cut, temporarily filled with earth and 
planks on top. Note level street, with straight grade at center and breaks in curb 


grades to give drainage for gutters. 
August, 1913 
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the failures are quite as valuable to oth- 
ers as are the successes. 

Neither can it be said that all the prob- 
lems have been solved, but the rapid and 
thoro methods of experiment and the 
courage which has led to the construction 
of so many miles of pavement in the face 
of problems whose solutions were doubt- 
ful, has produced results only comparable 
with those produced in the brick paving 
field by Cleveland and Cuyahoga county, 
Ohio, where equally valuable results are 
to be seen in another most important 
branch of the paving industry. 

A machine has been devised in Detroit 
for the testing of pavements which has 
much promise and by producing a con- 
centration of wear will shorten the neces- 





HE “Paving Determinator” which is 

designed to duplicate traffic condi- 
tions and with which efforts are being 
made to determine the value of different 
materials, methods and designs. 


The machine consists of two heavy 
steel discs of the diameter of a wagon 
wheel, set at the ends of a horizontal 
axis, which revolves about a vertical axis 
at its middle point. The discs, having 
the width of an ordinary wagon tire, rep- 
resent the wear of such tires on the sur- 
face over which they travel. Attached to 
each of these discs are three or more flat 
discs with calks on them, which repre- 
sent the bottom of a horse’s foot, which 
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CONSTRUCTING REINFORCED CONCRETE PAVEMENT, Detroit, Mich. 


Note re- 


inforcement in place, concrete mixer with boom and traveling bucket, placing first 


layer of concrete. 


sary period of observation and thus give 
information regarding the effect of any 
modification of construction on wearing 
qualities within a few days, which could 
be obtained on the road only after months 
or even years of study. This machine 
was devised to test the paving materials 
in use in the city and is the product of 
the ingenuity of the city boiler inspector, 
John C. McCabe. He was called upon by 
the mayor to make an investigation of the 
quality of the paving materials used in 
the city, more particularly the various 
kinds of brick in use, and he was not sat- 
isfied that the standard tests for the adop- 
tion of brick for new construction would 
give him the information he desired. 


Protection for joint in place at the right. 


strike the pavement surface in a manner 
somewhat similar to a horse traveling 
over it. The combination therefore rep- 
resents the travel of horses and wagon 
over a pavement. 

As the machine revolves the large discs 
gradually increase and decrease their dis- 
tance from the central axis by means of 
a worm gear, so that the pavement wear 
is distributed over an area 27 inches 
wide. Any practicable speed of travel can 
be produced. 

The paving materials to be_ tested 
are laid in the circular 27-inch belt accord- 
ing to the specifications for the construc- 
tion under study, and when ready for 
travel the machine is started up and any 
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desired ton mileage of traffic can be run 
over the pavement at any horse-vehicle 
rate desired. 

The idea of the machine is so new in 
most of its details that its application in 
practice has not been standardized. So 
far the lessons learned are largely as to 
what not to do, but there are possibilities 
in it quite as attractive as those in the 
first rattler for testing brick, so that it 
is evidently worth while to continue work 
with the machine until the practical con- 
nection of its results with those of horse 
traffic on the ordinary road or street has 
been made. After 25 years of study the 
brick rattler has barely been standardized 
and some improvements are still in sight. 
It may not take so long to standardize the 
“paving determinator,” as the new ma- 
chine is called. 





Creosoted Wood Block in Cincinnati 


By H. M. Waite, Chief Engineer of Cin- 
cinnati, O. 


The development of motor vehicles has 
caused a greater demand for smooth pave- 
ments, with easy gradients, free from 
abrupt dangerous curves. The extending 
use of high speed motor delivery trucks 
makes such pavements an economic ne- 
cessity, especially on the main arteries 
of travel leading to the suburbs. Aside 
from the aesthetic, sanitary and smooth 
riding qualities of such pavements, they 
not only reduce cost of deliveries, but also 
greatly prolong the life of the vehicles 
themselves; an extremely important 
matter when we consider the already 
enormous and rapidly increasing invest- 
ment in motor vehicles. It is with these 
objects in mind and also to prolong the 
life of the pavement that the department 
has been using portland cement grout for 
filling the joints between the blocks in 
granite pavements. Ease of cleaning by 
the use of modern flushing machines and 
the reduction of noise are also important 
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considerations tending to the use of 
smooth pavements. 


Prices for Pavements. 


The following prices for pavements are 
based on the bids opened during 1912. 
These prices include excavation equal to 
total thickness of pavement, all rolling of 
subgrade, the foundation and the surfac- 
ing complete. Asphalt, brick, bitulithic, 
granite and wood blocks have a 6-inch 
portland cement concrete (1:3:6) founda- 
tion. The waterbound macadam is 12 
inches thick and the bituminous macadam 
9 inches thick. The concrete pavement 
is 7 inches thick, laid on a 4-inch bed of: 
cinders. The asphalt has 1% inches of 
binder and 1% inches of surfacing; the 
granite blocks are 5 to 5% inches deep 
with close joints; the wood blocks are 3% 
inches deep with an 18-pound per cubic 
foot treatment; the bitulithic has a 2- 
inch wearing surface. 

The most economical pavement to use 
under any given conditions is that which 
will show the lowest average cost per year 
during the entire period of its existence. 
Thus a pavement having a relatively high 
first cost may, owing to its longer life or 
lower cost of repairs, prove ultimately 
cheaper than one lower in first cost. This 
principle of average annual cost should be 
thoroly understood, as it is fundamental 
in determining a sound and economical 
paving policy for a city. 

The average annual cost of a particular 
pavement may be defined as that amount 
of money which, if contributed annually, 
will, under the existing conditions, keep 
the street perpetually paved and repaired. 
The average annual cost is composed of 
three principal factors: 1. Average an- 
nual cost of repairs; 2, interest on the 
cost of the pavement; 3, annual charge on 
account of sinking fund; i. e., a fund set 
aside and invested each year such that 
the pavement, when worn out, will have 
been completely paid for. 

This average annual cost might be 
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imagined as a rental. If the streets were 
laid and kept in repair under a continu- 
ous contract with a private corporation, 
the average annual cost, as above de- 
scribed, plus profits, would make up the 
rent demanded by the corporation. In 
the long run, the cost to the citizens un- 
der the present methods has to be fig- 
ured in the same way. 


HE necessity for exact. data covering 
long periods in order that correct 
costs may be arrived at. 


In order to apply this principle to the 
selection of a pavement for a given street, 
certain exact data are necessary, such as 
the durability and cost of repairs of each 
kind of pavement under various condi- 
tions, especially those of traffic. As 
a matter of fact, the information of this 
character which is available in most 
cities is meager and fragmentary, due 
doubtless to the long period necessary 
for such an extended investigation and 
the lack of continuity of records thru 
changing administrations. 

We have in this city a considerable 
yardage of creosoted wood block paving, 
18,900 feet being laid in 1908, 5,044 feet 
in 1909, 13,577 feet in 1910, 3% miles in 
1911 and 7,437.4 feet in 1912, as follows: 
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Our creosoted wood block pavements 
which are on the main arteries of travel 
have not been laid a sufficient length of 
time for the compilation of maintenance 
and up-keep figures and besides there 
have been none to our knowledge. The 
guarantees, of course, have not as yet 
expired, but we understand that the cost 
of maintenance has been practically noth- 


ing. 
Creosoted wood blocks make a com- 
paratively noiseless, sanitary and 


smooth pavement, which is easy to clean, 
and give satisfactory results as to dura- 
bility. They give highly satisfactory re- 
sults for heavy, medium or residence 
street travel. Being a jointed pavement, 
it is easy to repair. Its first cost is some- 
what high, but when considering the ad- 
vantages, the cost of maintenance and life, 
the influence of high first cost is material- 
ly reduced. 

Practically all of the wood block laid 
in this city has been Southern yellow 
pine 3% inches deep, 3 inches wide, treat- 
ed with twenty pounds of oil to the cubic 
foot of wood. The character of the oil 
used however, has differed materially on 
different contracts. On some, the speci- 
fications required that the oil should not 
contain over 2% per cent. of insoluble 
matter and that it should have a gravity 
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Length 


Feet. Total Cost. Year Laid. 

1,200 $22,989.41 1908 
400 4,560.68 1908 
1,700 29,086.19 1908 
4,000 80,463.97 1908 
1,700 29,491.22 1908 
250 5,941.46 1908 
250 5,450.61 1908 
1,800 27,025.86 1908 
900 15,851.01 1908 
6,700 125,274.42 1908 
400 8,031.28 1909 
1,624 28,051.60 1909 
2,805 46,321.17 1909 
215 2,904.10 1909 
4,209 61,494.70 1910 
708 10,010.62 1910 
443 8,778.11 1910 
2,396 39,392.46 1910 
1,071 14,114.71 1910 
4,750 55,669.95 1910 
150 3,000.29 1911 
1,100 24,378.22 1911 
2,100 28,478.97 1911 
11,500 271,298.17 1911 
300 4,644.73 1911 
700 22,685.57 1911 
700 29,387.95 1911 
1,600 23,726.03 1911 
376 7,437.96 1912 
4,190 90,718.28 1912 
2,473 34,607.77 1912 
398 1912 
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of at least 1.10. Later the specifications 
required a distillate oil with this gravity. 
We now allow 5 per cent. insoluble mat- 
ter. 

Creosoted wood block pavements are 
not affected by variations in temperature. 
The durability of these pavements is con- 
clusively shown in their continued use 
for many years on some of the heaviest 
trafficked streets of European cities. The 
Rue de Rivoli, Paris, over which pass 
42,085 vehicles per day, is paved with 
creosoted wood blocks, so also is King 
William St., London, with its 26,793 ve- 
hicles per day. In Liverpool it has been 
shown that creosoted wood blocks in a 
street subjected to a traffic amounting to 
302,000 tons per yard width per annum 
have withstood this enormous traffic for 
twenty years. There is no street in any 
American city that is subjected to such 
severe tests. 





Tarred Stone Coating for Old Cob- 
blestone Pavements 


By A. Grimshaw, Dresden, Germany. 


The tearing up and leveling down of 
old cobble or brick streets being even 
more expensive than merely paving good 
new surfaces, it is often much more eco- 
nomical and satisfactory to let the old 
paving remain where it has been so 
long and is not likely to settle, and to 
give it a modern and practical covering. 

Recently extended experiments have 
been made with a top coat of finely brok- 
en stone mixed with tar; and one set of 
tests on a large scale under practical 
conditions has been made recently by 


the Berlin municipal authorities on a. 


reach of street in the suburb of Lank- 
witz. 

Of course, covering an old cobblestone 
pavement with a mat of asphalt is noth- 
ing new; but such a covering has the 
disadvantage of furrowing very soon un- 
der heavy loads, and especially in hot 
weather. Filling the joints with cement 
concrete or mortar is also unsatisfactory, 
as the new material has no good hold on 
the smoothly-worn surface of the cobbles. 

The experiment in the Kaulbachstrasse 
in Lankwitz was carried out by first 
cleaning out all the loose material from 
between the stones, and then ramming 
them down so that their highest spots 
came in a common level, Next the whole 
was allowed to get thoroly dry, and on 
the dried surface there was laid a coat 
of stone about two centimeters (0.8-inch) 
thick, followed by one of more finely 
crushed stone. This double coating was 
lightly rammed firm, and then came an 
upper seal coat of tar and crushed stone, 
about 2 or 21% inches in thickness, well 
compacted with a steam roller. 

The result is a surface which can 
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hardly be distinguished from an asphalt 
street; and it is expected thereof that it 
will be practically noiseless and dustless; 
and, being quite durable as against me- 
chanical abrasion, comparatively dust- 
less. It should also tend to bind dust 
carried from other reaches. 

To keep this road in order, it will only 
be necessary to give it, every two years, 
a top dressing of thin prepared tar for 
the purpose of binding the dust. On the 
short reaches, this surface will be satis- 
factory on grades of one in twelve; and, 
indeed, as in Manchester, England, it 
has been used on grades of one in seven. 
It remains rough, thus giving the neces- 
sary hold for the horses’ hoofs; does not 
get slippery in wet weather, and may be 
cleaned without difficulty by the ordinary 
apparatus of the street cleaning depart- 
ment. 

Proper choice of the proportions of tar 
and broken stone gives a surface that 
does not get soft in hot weather or brit- 
tle under the action of frost. The rate 
of wear is naturally dependent upon the 
kind and frequency of the traffic. 





The New York Sewer Plan 
Commission 


The Board of Estimate and Apportion- 
ment by resolution has appointed a com- 
mission of engineers to co-ordinate the 
work of the Metropolitan Sewerage Com- 
mission with that of the various bor- 
oughs of the city, which will be known of- 
ficially as the New York Sewer Plan Com- 
mission. ; 

The Metropolitan Sewerage Commission 
is reaching the end of its assigned task 
and is expected to make its final report to 
the Board of Estimate and Apportionment 
in a few months. 

The new commission, which will take up 
the development of a plan of main drain- 
age, sewage collection and disposal, to pro- 
duce practical solutions of the problems 
discussed by the Metropolitan Commission 
and the various borough engineers, is 
made up of the chief engineer of the ap- 
pointing board and the consulting en- 
gineers of the various boroughs, Ernest 
P. Goodrich for Manhattan, Geo. W. Till- 
son for Brooklyn, Amos L. Schaeffer for 
The Bronx, Foster Crowell for Queens and 
Louis Tribus for Richmond. Nelson P. 
Lewis, chief engineer of the Board of Es- 
timate and Apportionment is chairman 
of the new commission and Charles E. 
Gregory, deputy consulting engineer of 
Manhattan has been selected as executive 
secretary. 

The Metropolitan Sewerage Commission 
has been requested to confer with the new 
commission that there may be as close 
connection in plan, work, records and re- 
ports as possible. 























Water Works for Marceline, Mo. 
By L. A. Nickell, Superintendent. 


No matter how large or how small the 
municipal plant, it should be operated 
with the greatest efficiency it is possible 
to obtain. Efficiency and economy are not 
necessarily the same, altho efficiency 
is essential to economy. 

In our municipal electric light and 
water works plant, careful attention is 
given to both fixed charges and operating 
costs. From the very start, careful study 
has been made of present and probable 
future operating conditions. The cost of 
labor, fuel and supplies is carefully con- 
sidered. The interest rate on loans, the 
efficiency and durability of the machinery, 
the load fluctuations, the character of the 
service, the probability of proper handling 
and many other things must be taken into 
account before a rational decision as to 
what is the most economical plant can be 
made. Most of these considerations apply 
equally well in the choice of additional 
equipment, although other matters such 
as the space available, the character of 
the machinery already installed, the ques- 
tion of permanence of supply, the pro- 
posed addition of a water purification 
plant or the serious depreciation of the 
present plant, which will necessitate com- 
ptele reconstruction in the near future, 
and the amount of available funds may 
have a deciding influence. 

To obtain satisfactory results it is nec- 
essary that each and every part of the 
equipment be maintained at all times in 
the best possible physical condition. In 
the first place, everything should be kept 
scrupulously clean. The operators them- 
selves are not to be excused from this re- 
quirement. Dirt is a visible sign of inat- 
tention and where there is carelessness in 
this particular it generally permeates the 
whole station. 

Cost records should be kept. They 
should take into account not only cash ex- 
penditures, but the actual cost of main- 
taining the plant for definite periods of 
time, which is an entirely different mat- 


ter. The records should carry enough de- 
tail to enable the superintendent to deter- 
mine at once any variation from standards 
or unusual expense in the upkeep of any 
part of the machinery. Less labor is in- 
volved with intelligent, efficient operation 
than with careless, inefficient opera- 
tion. There is less oil to handle, less dam- 
age to machinery, less repair work to be 
done, less new machinery to be bought. 
The only increase involved is that of 
brain energy, the proper exercise of which 
makes better executives and better opera- 
tives. 

Following are a few terse statements 
relative to our plant, which may prove of 
interest: 

Water is fed to our pumps under a.head 
of about 10 feet, thus insuring a plentiful 
supply. Pump house is located back of and 
just below the reserve dam. Reservoir is 
2 miles from town, capacity, 115,000,000 
gallons and 1% miles long by about 1,000 
feet wide at dam. 

The pumps are started from the electric 
light station, the water being by-passed 
until the motors are under full speed, 
when they are allowed to pump under full 
pressure, which is about 170 feet head. 

One 60,000 gallon tank is 120 feet high, 
the pump house being 50 feet lower than 
the base of the standpipe. 

Thirty kw. is about the average con- 
sumption of power for pumping, the aver- 
age number of hours pumped per day is 
now about 15 hours, and capacity of 
pumps about 34,000 gallons per hour each. 

The transmission line from the power 
house to the water pump house consists of 
three bare hard-drawn copper wires No. 6, 
on 30-foot wood poles. 

A private telephone line connects the 
power house with the pump house, the 
wires being run on the same poles with 
the power wires. 


Our 85-h.p. Fairbanks, Morse & Co. pro- 
ducer-gas engine is belted to a 624 kw. 
3-phase, 2,300 volt, 60-cycle generator. 
This engine, started by a 714-h.p. 3-phase 
electric motor air compressor, is run al- 
most continuously. For the producer-gas 
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engine we use Pennsylvania anthracite 
pea coal at a cost of $7.90 per ton in the 
bin, and for the steam engine we use 
bituminous coal from the Marceline mines 
at a cost of $2.75 per ton, this being a very 
good grade of coal fe boiler purposes. 








not the only, factor in the prevention of 
waste, and at the same time result in re- 
duced water rents to the consumer who 
confines himself to a careful use of the 
supply. 

In August of 1912 it was found by this 


re 








INTERIOR of Marseline, Mo.. Water Works, showing producer-gas engine connected 
to generator. 


The producer-gas engine produces a kw. 
hr. on about 3 pounds of hard coal and the 
steam engine one kw. hr. on about 12 
pounds of soft coal. 


© 





Advantages of Meterage System 


By A. J. O’Keefe, Administrative Superin- 
tendent Water Works Department, 
Cincinnati, Ohio. 


It is highly important to reflect that a 
just conservation of a water supply can 
only be effected thru meters, the use of 
which will soon be general in cities of 
the United States where the population 
justifies the supply being furnished by 
the community. 

In the year 1911 there were in use 
thruout the country 2,500,000 meters, one- 
fourth of which were installed in the lat- 
ter year. There should be no reasonable 
objection to their use, as it is now con- 
ceded that wherever introduced they 
prove mutually beneficial to the city and 
consumer. It is the consensus of opinion 
of those interested in municipal water 
Plants that meters are the most potent, if 
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department that there were 2,650 commer- 
cial and manufacturing plants still on a 
flat rate basis, and it was decided to noti- 
fy them to have meters installed. Little 
or no opposition has been manifested, as 
it seems to be the prevailing opinion that 
it is the only just and correct method of 
charging for water. 

After all the business premises shall 
have attached meters all residences, both 
in the high and low service districts, will 
be notified to make meter connection like- 
wise, and should no delay be experienced, 
it may reasonably be expected that the 
close of the year 1914 will find all hy- 
drant branch services metered. When 
this is done the vast amount of water that 
is estimated as wasted annually through 
defective plumbing, namely, about 30 per 
cent., will be saved. 


During the year 1912 our total pumpage 
was 18,822,797,871 gallons; maximum con- 
sumption (January), 1,648,383,209 gal- 
lons; minimum consumption (November), 
1,436,320,447 gallons; average daily con- 
sumption, 51,372,859 gallons. 

Of the above amount 2,439,186,632 gal- 
lons passed through 19,473 domestic 
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meters, representing practically 50,630 
families, or an average to each service of 
this kind of 1.70 families, showing a daily 
consumption of 33 gallons per capita. The 
29,931 survey premises represent, at 1.70 
families to each premise, 50,782 families, 
or a total for both meter and survey 
premises of 101,412 families. The total 
revenue received from the metered prem- 
ises was $724,102.25, an increase for 1912 
of $38,034.03, while the survey premises 
yielded (inclusive of contract payments 
for main line extensions) $375,806.84, a 
decrease of $27,355.10. It is estimated tha: 
32.70 per cent. of all water consumed was 
used for survey premises and in construc- 
tion work, etc., or a total of 6,153,931,548 
gallons. 


—Net Increase from Water Rents— 
Increase, meter service ........ $38,034.03 





Increase, improvement division.. 393.38 
$39,427.41. 
—Loss— 
Decrease in survey 
ae er en $27,355.10 
Decrease in elevator 
OUTINGS 656s Revenge 2,984.63 
30,339.73 
Pe NS as ee cicance renee $8,087.68 


It would be difficult, if not impossible, 
for us to determine how much water has 
been wasted on unmetered premises while 
same were on a flat rate basis, but all 
water works engineers are conversant 
with its enormity. 


[ | NMETERED consumption results in 
wastes amounting to from 60 to 25 
per cent. 


Competent authorities estimate that 
from 25 to 60 per cent. of all water 
supplied in an unmetered plant is 
absolutely wasted. It is apparent that 
under such conditions it is an impossi- 
bility to operate the water works at the 
minimum cost. The financial loss to the 
city or company is in proportion to the 
amount of water waste. Officials who do 
not realize how costly this is to a city 
often conclude that the remedy for water 
shortage caused by waste is enlargement 
of the water works. This is an absolute 
error. Enlarged capacity encourages 
greater waste. The only permanent and 
reliable remedy for this condition is the 
universal water meter system. 

Some of the chief causes of water waste 
are: The flat or schedule method of sell- 
ing water. Leaks in pipes or fixtures. Dis- 
ordered flush-tanks in water closets. 
Opening faucets to prevent freezing, etc. 


Allowing water to run through hose in- 
definitely. Wasting water washing vehi- 
cles, sidewalks, etc. Continuous flow of 
water at troughs and fountains. Defect- 
ive circulation in hot water systems. 
Testing rough plumbing in new buildings. 

The water meter is the only reliable 
and efficient device capable of arresting 
water waste, detecting unsound plumb- 
ing, guaranteeing the city or company full 
payment for water furnished, preventing 
disputes with consumers by showing at 
all times the correct quantity of water 
furnished. 


I N order to insure the highest mechan- 
ical efficiency quality must be given 
first consideration. 


We advise that quality in any article 
means durability and particularly in 
meters. The first cost is of small moment 
compared with efficiency. Many water 
works officials know from experience what 
we have been constantly emphasizing for 
years, that the lowest priced meters you 
can buy are the most expensive meters to 
use. The very nature of the service de- 
manded of the water meter should readily 
suggest to any purchaser that the highest 
quality is always the most dependable. 
To produce a meter of the highest quality 
is a more expensive operation than to 
make an inferior article. 

Our total net receipts from water rents 
during the year 1912 were $1,155,892.02, 
distributed as follows: Metered prem- 
ises, $724,102.25; survey, $375,806.84; ele- 
vators, $29,940.72; improvement division, 
$26,042.21, showing an increase over the 
previous year of $8,087.68., While this in- 
crease did not equal the average increase 
of the past three years, it is a source of 
some gratification, in view of the fact that 
this result was entirely unexpected in a 
presidential year. In other words, 62.64 
per cent. of the entire revenue from water 
rents has been ‘derived from the metered 
premises, while the survey premises yield- 
ed 32.51 per cent., the balance, 4.85 per 
cent., being obtained from elevators and 
the improvement division. 

Our consumption of water by meter 
from December 20, 1911, to November 20, 
1912, was as follows: 

Gallons. 
19,473 Domestic meters .... 2,439,186,832 
2,104 Commercial and manu- 
facturing meters... .4,528,025,925 

194 Contract meters 221,493,883 

43 Charity meters ...... 9§,578,250 

107 Free meters ......... 178,342,845 





21,921 7,263,627,735 


We have installed and have in service a 
considerable number of American and Ni- 
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agara meters, furnished by the Buffalo 
Meter Company, which have been in serv- 
ice for a considerable period, and during 
1912 51 new ones were attached. Of the 
2,136 old meters removed and repaired 
during 1912 only 34 were of this make, 
which were furnished by the Buffalo Me- 
ter Company. 

During the year 1912 we installed 4,120 
meters, 2,119 on old branches, 1,799 on 
new branches and 202 renewed; 2,600 of 
the above total were attached from Au- 
gust to December, 1912. 

The following is a record of the num- 
ber of meters in service at the close of the 
year 1912: 


Domestic Meters— 





PO ine Canadas ' -walcmanccie 19,625 

PCT re er re ree 86 

Pe TN ohne ceescededean canes 1,820 

WOOW GE MOE PON es 6c cde ceccccien 199 
Commercial Meters— 

I ope ate ana ae ants arate dat 2,529 

BN a sg sia cs chen stat brane 142 

I gins potters uta marsala 28 

OW GEE BOE TONG ono dccececce 13 
Charity Meters— 

DE 60s che dodo ccawocesaweas 49 

NN Ef araiccarainotciateccerenqesiowte 3 

I oo sisa a, Greil wad ace aS 2 
Contract Meters— 

PE sata oni cararesinsianialy selene 191 

ee ee 4 
ee IN iia olateniaie wir etier dees seule 108 
Fire meters (not read).......... 17 

Total meters in service Decem- 

WOE Se. SD Bie ectwcewuaesue 24,812 


Automatic sprinklers are not allowed 
unless meters are attached to the prem- 
ises, and it is our opinion that a similar 
regulation should be passed by every mu- 
nicipality. 

Whenever the rules and regulations of 
this department are abused by parties 
not on a metered service we insist on 
meter installation within fifteen days of 
notice or turn off the water, and same is 
in no case again turned on until the 
meter is installed. 

We do not permit any person on un- 
metered service to sprinkle any lot, 
street or sidewalk between the hours of 
8 o’clock a. m. and 5 o’clock p. m., nor 
more than two hours in any day, and it 
is our opinion that a similar regulation, 
strictly enforced, would greatly assist 
many municipalities in putting their 
water privileges on a meter basis, as it 
is now universally believed that the me- 
ter system is the only just and scientific 
— of charging for water consump- 
10n., 

Under the new rules of this depart- 
ment, effective January 1 of this year, a 
Maximum amount of water is allowed to 
the city departments, public buildings, 
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schools, hospitals, charitable institutions, 
ete. Any consumption greater than the 
amount fixed by the rules is charged for 
at regular meter rates. 

On all metered services the charge for 
water registered by meter is 8 cents per 
100 cubic feet, with the provision that no 
bill will be rendered for less than 30 
cents per month. Where consumption 
exceeds the amount covered by the mini- 
mum charge, the meter rate is now 
charged according to the consumption 
registered by the meter. 

The owner of premises’ supplied 
thru meter is now held responsible for 
all water registered by it and no reduc- 
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SECTIONAL view of meter in general use 
by Cincinnati Water Works. 


tion in bills is allowed when a part of the 
water has been used by a contractor or 
any other person, tho he has paid for a 
permit at our office, or on account of 
leaks. 

On all metered service outside the city 
of Cincinnati the charge for water regis- 
tration by meter is now 5.8 cents per 100 
cubic feet; and no bill is rendered for 
less than 45 cents per month.  Incor- 
porated villages are now supplied only 
under contract, and on a metered service. 

We insist that all meters must be water- 
tight and must register within the fol- 
lowing percentage of the actual water 
passed through them, either with full 
flow or with %-inch opening: 


%-in., 5£-in., %-in. and 1-in. meters. 144% 


1%4-in. and 2-in. meters .......... 2% 
ee I fo asc accore oraiate aan al oiolaver’s 4% 
Zin. meters ........+. A te EAS 3% 
Raa I Ph ge ha arena 4% 
i I os iin dies neclioacemaon 5 &G 


We insist that all meters which have 
been in service a reasonable time must 
register within the following percentage 
of the actual water passed thru them, 
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either with full flow or with -in. open- 


ing: 

14-in., 5-in., %4-in. andl-in. meters. 344% 
114-in. and 2-in. meters............ 4% 
RR Ee oe ee eee en ee 5 &G 
A I coe sin si ce wierd Bil we et ete 6 % 
NN Sc wicnnckh nha yee Meee 7 % 





High Pressure Streams Used in War 
Against Tussock Moth 


The shade trees of Waukegan, Ill. are 
endangered by the tussock moth. This 
is not the first invasion Waukegan has 
had, but it promises to be the most dis- 
astrous. 

These moths began to make their ap- 
pearance a month ago and already many 
trees appear to be almost alive with 
them. Where they came from nobody 
seems to know. Local people who have 
had experience with them in the past 
are doing all within their power to de- 
stroy the pests, but up to the present 
time their efforts have not been produc- 
tive of very good results. All kinds of 
chemicals that will not injure the trees 
and still should have an effect on the 
moths have been tried but without much 
success. 

Now an appeal is to be made that the 
city save the shade trees of the city by 
turning streams of water on them. In 
the past in Waukegan, as well as in other 
cities, it has been found that the very 
best way to get rid of the moths was to 
have water directed against the trees 
from a high pressure hose. 

In other years the members of the fire 
or street department have performed this 
task and the results have been fully sat- 
isfactory. 

The plan followed in the past was to 
have people who were bothered with the 
moths leave their names and addresses 
with the city officials and the city em- 
ployes were sent to the location with a 
section of fire hose. This hose was at- 
tached to a fire plug and the water was 
directed against the trees with great 
force. This seems to loosen the moths 
from their position and in this manner 
the trees are saved. Unless something 
is done soon hundreds of the finest shade 
trees in the city will be ruined. Prompt 
action is all that will save them. 





Electroliers Mark Location of 
Fire Boxes 
The ornamental cluster lights on 


Broadway, Los Angeles, Caldfornia, now 
serve to guide the man who is looking 





ORNAMENTAL Lighting Posts give prom- 
inence to fire box locations. 


for a fire alarm box. A broad red stripe 
with the words “FIRE ALARM” is 
painted on the central globe of the clus- 
ter, upon the electrolier which stands 
near a fire alarm box. The sign is con- 
spicuous by day as well as by night and 
should be of considerable value in fixing 
the location of the signal stations in the 
memory of the passersby. 





Fire Protection for Government 
Records 


In order to protect the valuable records 
of the Government from danger by fire 
Congress has made an appropriation for 
the installation of a modern system of 
auxiliary fire protection for three of the 
largest buildings occupied by the Depart- 
ment of the Interior in the city of Wash- 
ington. A committee has been appointed 
to investigate the relative merits of sys- 
tems adaptable to the buildings of the 
Department and to prepare plans and spe- 
cifications. All communications regard- 
ing the subject should be addressed to the 
chief clerk of the Interior Department, 
Washington, D. C. 
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Motor Fire Insurance Patrols 


By E. T. Shepherd, Superintendent Chi- 
cago Fire Insurance Patrol, Chicago, Il. 


UR experience with motor-driven 
apparatus has been so satisfactory 
and the time is not far distant 

when the sight of high-stepping steeds will 
be a memory only. We quite recently com- 
pleted new headquarters in which no pro- 
vision was made for horses, and the same 
is true of the house which we are now 
building on Green street. 

The nature of our work is such that it 
is urgent that we reach all fires in the 
shortest possible time. The number of 
alarms and calls is constantly increasing, 
but we have been able to increase the ter- 
ritory of those houses in which we have 
motor apparatus fully 331/3 per cent. 
since its installation. In other words, we 
are not only covering more territory with 
the same number of men, but we are doing 
so much more efficiently and economically. 

During the past year our eight compa- 
nies and details answered 2,443 alarms, 
215 second alarms, 101 third alarms, 30 
fourth alarms, 3,771 still alarms and 2,152 
stills to patrols. During this same period 
our eight companies attended 304 fires in 
other companies’ districts, 5,857 alarms in 
stills, 71 special calls, spreading 18,413 
covers. These same companies spent 3,763 
hours in covering roofs, using 680 chem- 
icals and 179 sprinkler heads. These same 
companies during the year ending Decem- 
ber 31, 1912, spent 4.514% hours in actual 
service, 

Our six White combination chemical 
and five White patrol trucks enabled us to 
continually increase our efficiency, as we 
are not only able to reduce the running 
time for the various alarm districts but 
are enabled to cover fully one-third more 
territory at 331-3 per cent. less expense 
than would be requisite in case same com- 
panies had only horse-drawn equipment. 
Our trucks, which are furnished us by the 
White Company of Cleveland, Ohio, have 
the full and standard equipment of chem- 
ical tanks, hooks, ladders, tarpaulins, etc. 
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We have just ordered four more of these 
trucks and on their arrival, which we an- 
ticipate will be in about ninety days, the 
Chicago Fire Insurance Patrol will be 
motorized throughout and we believe will 
enjoy the distinction of being the first 
large fire insurance patrol to be so 
equipped. 

We keep an accurate monthly record of 
each company’s motor expense. These 
monthly automobile reports are made out 
on each car and give itemized account of 
number of runs, mileage, gasoline used, 
oil and grease used, etc. Ample space is 
left for remarks on each of these monthly 
automobile reports to be signed by the 
captain of each company. 

An accurate idea as to the work done by 
these trucks may be gained from the fact 
that truck No. 5 during the month of Jan- 
uary, 1913, made 73 runs, totaling 115.7 
miles, at a cost of $14.02. In this cost 
item are included details of cost of gaso- 
line, oil, tire repairs, grease, etc. During 
the month of January truck No. 6 made 
74 runs, totaling 151 miles, at a cost of 
$18.00. During this same month truck No. 
3 made 104 runs, a distance of 236 miles, 
at a cost of $19.00. During the month of 
February truck No. 5 made 108 runs, to- 
taling 178 miles, at a cost of $20.00. Dur- 
ing this same month truck No. 6 made 108 
runs, a distance of 318 miles, at a cost 
of $12.52. During the month of March 
trucks Nos. 3, 5, 6 and 7 made the fol- 
lowing record: 


Truck 3—91 runs, 225 miles, cost, $13.70 
Truck 5—71 runs, 128.6 miles, cost, 13.46 
Truck 6—58 runs, 126 miles, cost, 13.60 
Truck 7—66 runs, 180.6 miles, cost, 9.34 


Motor-driven combination patrol trucks 
are not subject to extremes in weather 
conditions. They travel right along thru 
snow or over icy streets and roads as 
well as make record time on the hottest 
summer days. 

There are certain seasons when all of 
our companies are worked to the limit, 
and then there are slack periods, but in 
each case the motor-driven combination 
chemical and patrol truck proves its ad- 
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vantage over horses. The limit of horse 
endurance is only a little more than the 
average amount of work which he per- 
forms daily. It is impossible to speed 
horse-drawn apparatus over a certain lim- 
it or work it overtime as much as is often 
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The total insurance involved in fires 
during 1912 in Chicago was $50,490,166.32, 
the total loss to insurance was $6,163,- 
792.14, and the excess of insurance over 
loss was $44,226,374.18. 

The following is a summary of insur- 











WHITE MOTOR PATROL TRUCK, in use by Chicago Fire Insurance Patrol. 


required. Motor-driven apparatus renders 
unnecessary hiring of additional horses at 
a heavy expense to help out during rush 
periods. It costs as much to feed a horse 
when he is idle as when he is working. 
The combination chemical and patrol 
truck works as many hours overtime as 
is required and it will travel the last hour 
just as fast as the first. It does not get 
tired out, nor does it require the atten- 
tion of attendants while the fire is in 
progress. 

The following figures may be of interest 
in that they give an accurate idea of the 
work performed by the different compa- 
nies during the past year: 


Sprinkler Covers 


Companies. heads used. spread. Runs. 
DE Bs ts ocean 56 466 165 
OS eee 32 104 54 
ee 6 9 30 
ee 96 147 28 
| re eee 1 9 39 
De Be cwicadiaws 10 121 64 
WOE éiaces 201 856 380 


ance and loss on buildings in the city of 
Chicago for the year 1912: 


Insurance on buildings...... $29,685,685.59 
Insurance on contents ...... 20,804,480.73 
Loss on buildings .......... 2,840,511.69 
Loss on COntents .....-60%% 3,323,780.45 


Insurance losses and percentages in the 
city of Chicago for a period of 34 years, 
1879 to 1912, is as follows: 


Insurance on buildings... ..$509,486,059.00 
Loss on buildings ........ 37,914,362.00 
Insurance on contents ..... 390,364,863.00 
Loss on contents .......... 79,830,200.00 
Ratio on buildings ........ Seah eee 7.44 
Batio on COmtemts .... 2. ccccccceds 20.45 


Duration of service. 


Fires. Hours. Minutes. 

9 87 30 

7 35 50 

2 12 Px 

3 19 5 
11 ie 

28 10 

20 193 35 
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which is usually’ given out 








of doors. The _ stereopti- 
con is operated from the 
luggage carrier of the mo- 
torcycle, being connected 
with the gas tank, which 


also supplies the head- 
light. 

The expense of this 
work is comparatively 


small, since hotel bills are 
eliminated. The ground 
can be covered rapidly and 
no time is wasted waiting 
for trains. AS many peo. 
ple can be reached in the 
country in this manner as 
by the ordinary lecture 
tour through cities. After 








HEALTH CRUSADERS in Wisconsin. 


Motorcycles Used by the Wisconsin 
Anti-Tuberculosis Association 


By Otto F. Bradley, Assistant Secretary. 


As a result of a experiment made 
in Wisconsin last summer motor 
cycles are employed in the Badger 
State to good advantage in the crusade 
against the great white plague. A rural 
campaign has been put on by the use of a 
motorcycle, which is perhaps the most 
unique venture of its kind ever attempted. 

Two health crusaders, a lecturer and an 
assistant, work together. They would 
compare with a knight and his squire of 
olden times, except that they both ride on 
one steed, a gasoline steed, 
and differ from the knight 
of old in that they are in. 
dependent of the hospital. 
ity of castles or monas- 


teries, for they carry a 
complete camping equip- 
ment, sleeping out of 


doors and doing their own 
cooking. 

The work consists of 
placarding the country 
with health signs and giv- 
ing talks at creameries, 
country cross roads and 
small villages, wherever a 
crowd can be assembled. 
A village is usually chosen 
for an illustrated lecture 
in the evening. In work- 
ing the surrounding coun- 
try during the daytime the 





Harley-Davidson 
motorcycle carries stereopticon for lectures, camping 
outfit for party, signs to post, and two men. 


#, 
sayin 





their opening in the fall a 
talk in each rural school 
will be made part of the 
program. This work can 
be carried on about six 
months out of the year. 





Motor Driven Street Sweeper Used 
in Oakland, Cal. 


Oakland’s streets are now being swept 
by a motor-driven sanitary street-sweep- 
ing machine. It was invented and built 
by the Sanitary Street Sweeping Co., San 
Francisco, Cal. 

This machine sweeps the streets dry 
and takes up the material as it goes along 
and removes the dust. In doing this it 
does something that no other device yet 
invented is able to accomplish. It is an 
improvement on hand sweeping since it 


MAL Fi 








health evangelists adver- 
tise the evening lecture. 

Stereopticon views are 
a feature of this talk, 


Motorcycle 
outfit. 
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POSTING ANTI-TUBERCULOSIS SIGNS in Wisconsin. 


carries two men and their educational 
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does not raise any dust, but lifts all the 
dust from the street under a cover which 
closes tightly around the broom and de- 
posits it in boxes inside the machine. 

The machine makes very little noise 
and sweeps in the daylight without in- 
terfering in any way with traffic or the 
comfort and convenience of pedestrians. 
It does not take up any more room than 
an ordinary truck, makes less noise and 
raises no dust whatever. It solves the 
dust problem in street cleaning com- 
pletely and puts an end to the menace and 
nuisance of dust in the crowded thoro- 
fares. 

The machine is unique in that one gas 
engine drives the truck and the sweep- 
ing machinery. Its speed is regulated to 
a nicety, ranging from a mile and three- 
quarters to eight and a half miles an 
hour, working as steady as a clock. One 
af its chief recommendations is that it 
cleans the dust and fine refuse finding a 
lodgment in the slots of car tracks. It will 
take up such heavy things as horseshoes 
and pieces of broken stone and leaves 
the street as clean as a floor and as free 
from dust as a parlor. 

This machine can be seen sweeping in 
the heart of the business district any time 
during the day. 

Experts from San Francisco, Los An- 
geles and other Pacific Coast cities have 
been watching its operation and as soon 
as new machines can be constructed, it 
will be utilized in San Francisco. Med- 
ical men who have taken note of its ope- 
ration unite in saying that it is sanitary. 

This machine operates upon the princi- 
ple of both the ordinary carpet sweeper 
and the vacuum carpet cleaner; that is, 
the rear part of the machine contains a 
revolving brush that sweeps the heavier 
articles from the street to a conveyer, 
which deposits them in a series of tanks, 
and two fans, immediately behind and 
above the brush, suck up the dust and 
force it thru cloth tubes to metal tanks 
in the forward part of the machine. The 
machinery is driven by the gas engine 
which is used to propel the vehicle. 

On business streets containing large 
quantities of dirt, this machine will 
sweep a strip 8 feet in width and five 
miles in length per hour. On residence 
streets, it will sweep eight miles per 
hour. 

The right hand side of the machine 
shows a rope drive, the lower sheave is 
the drive, the upper one drives the fans, 
two in number, while the forward one 
drives the draper that carries the heavy 
material into the machine; the center 
sheave is a tightener to take up any 
slack in the rope. 

Immediately in the front of the sweeper 
will be secn two doors. This is the recep- 
tacle for carry‘ng the dirt, in which are 
placed twenty-three tanks made of gal- 


vanized iron, seventeen of which carry 
the coarser material, while the forward 
row of six tanks carry the fine dust, 3% 
yards in cubic contents. 

When the sweeper has picked up its 
load, the tanks are removed to a carry- 
away wagon. The sweeper is then filled 
with empty tanks, and goes about its 
sweeping, while the refuse is hauled to 
the dumps. 

Looking at the left hand side of the 
machine, the broom drive is seen with its 
rope drive and tightener. In the forward 
part of the sweeper will be seen the de- 
vice for removing the dust from the bot- 
tom of the collector to the front of the 
sweeper, and depositing it in the front 
row of tanks. 

In the rear view of the sweeper is 
shown the broom case open; when in 
operation this case is closed. You will 


_also notice that back of the broom case, 


and next to the street surface, an opening 
is left, 3 inches wide and 8% feet long. 
This is for the free inlet of air, the broom 
being of open type, the fans draw into 
the sweeper all dust raised by the broom. 
The heavier particles are dropped onto 
the draper, while the lighter particles are 
passed thru the two fans, and in turn 
are blown into the top of the sweeper. 
This space is 8 inches deep, and filled 
with a plate on its lower side containing 
525 4-inch tubes, made of canton flannel, 
about 1,400 square feet of surface in the 
tubes or stockings. The air being stead- 
ily forced in one direction, down the 
tubes, steadily escapes thru the cloth, and 
leaves the sweeper perfectly clean thru 
the louvers on each side. 

Regardless of the quantity of dirt or 
dust on the surface, we remove it without 
wetting the surface of the roadway, and 
without making any dust. 

The fans, two in number, run at a speed 
of 450 revolutions per minute. The 
sweeper runs over the surface at speeds 
of from 21%4 miles per hour for extremely 
dirty streets, to 5 miles for ordinary busi- 
ness streets. Eight miles per hour can 
be maintained on residence streets. 

W. W. Thompson, assistant deputy su- 
perintendent of streets, city of Oakland, 
Cal., favors us with report of resweeping 
certain streets with above machine as 
follows: 

Resweeping Clay street, from the south 
line of Third street to the south line of 
Seventh street: 

Length, 1,040.5 feet; width, 52.6 feet; 
area in yards, 6,080. Starting time, 6:38 
a. m.; finishing time, 6.58 a. m. Dust, 97 
pounds; 1.89 cubic feet. Street sweep- 
ings, 112 pounds; 2.77 cubic feet. Gutter 
sweepings, 200 pounds; 5.24 cubic feet. 

Resweeping Twenty-fifth street, from 
the east line of Grove street to the west 
line of Telegraph avenue: 
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Length, 1,023 feet; width, 31.9 feet; 
area in yards, 3,625.9 square yards. Start- 
ing time, 7:37 a. m.; finishing time, 7:44 
a. m. Dust, 72 pounds; 1.44 cubic feet. 
Street sweepings, 24 pounds; 1 cubic foot. 
Gutter sweepings, 91 pounds; 3.67 cubic 
feet. 

Resweeping Piedmont avenue, from the 
east line of Broadway to the north line 
of Echo avenue: 

Length, 4,357 feet; width, 52 feet; area 
in yards, 25,173.6 square yards. Starting 
time, 8:15 a. m.; finishing time, 9:13 a. 
m. Dust, 69 pounds; 1.44 cubic feet. Street 
sweepings, 383 pounds; 8.31 cubic feet. 
Gutter sweepings, 335 pounds; 13.85 cubic 
feet. 

Total clean-up, 1%4 yards of sweepings. 
Sweeping time, 1 hour, 25 minutes. 





In 1905 Sergeant Benjamin Mallam of 
the Traffic Squad of the New York Police 
Department organized the first motorcycle 
police detail in this country, and its suc- 
cess became immediate. More speed-law 
violators were caught that summer than 
had been apprehended for several years 
previously by the mounted horse and 
bicycle squads, for it was impossible to 
shake the little two-wheel scouts. Since 
Gotham did the pioneering in this field 
over 400 police departments in this coun- 
try and Canada have adopted the motor- 
cycle. 

It is difficult to think of a prominent 
city which does not boast of at least one 
motorcycle officer and this minimum is 
the exception, for almost invariably, after 
one machine is in service a few months it 





MOTORCYCLE SQUAD, Winnipeg, Man., uses twin-cylinder Indian machines. 


The Gasoline Arm of the Law 


It is not enough to enact an ordinance, 
and trust to its observance, for if it can- 
not be enforced it is valueless. When the 
automobile became a reality on our high- 
ways, its excessive speed and the abuse 
of that speed naturally forced the draft- 
ing of regulations to restrict the speed 
to a safe minimum. However, if the 
motorcycle had not trailed along in the 
shadow of the motor car, the speed laws 
would have been a huge farce in-so-far 
as concerned their enforcement. 

It is unanimously conceded by police 
authorities that the motorcycle put sharp 
teeth in the speed laws and made them 
respected by automobilists. Motorists 
have brushed up against motorcycles on 
the road, and being fully cognizant of 
their ground-covering abilities it is nat- 
ural that the average car owner will 
have respect for the speed laws of a town 
where he sees a blue coat on a motor- 
cycle now and then. If the officer is a 
capable rider it is folly to thrown down 
the gauntlet to him for the chase will be 
short and swift and will end in court. 
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justifies the commissioning of others. 
Not only do city departments consider ‘the 
motorcycle one of their best weapons, but 
sheriffs, deputies, constables and other 
officers of the law find it invaluable in the 
performance of their duties. 

Among the prominent users of motor- 
cycles in large numbers may be men- 
tioned New York, Philadelphia, San Fran- 
cisco, Detroit, Chicago, Toledo, Newark, 
Los Angeles, Houston, Rochester, Buffalo, 
Cleveland, Dayton, Indianapolis, Denver, 
Brooklyn, Hudson County, N. J., Nassau 
County N. Y., and San Jose. New York 
and Philadelphia have over fifty machines 
each in service. 

In its fight for recognition from police 
departments the motorcycle has had to 
show a low upkeep cost and it has put up 
some wonderful figures. For example 
the scorcher squad of Detroit, which has 
to keep an eye on the road-burning test- 
ers, and overhaul them when they break 
over the traces, ran six machines over 
30,000 miles in eight months for $13.13, 
or an average of $2.18 per machine. Offi- 
cer D. W. Ward, of the Memphis, Tenn., 
department drove his machine over 1,900 
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miles without spending a cent for re- 
pairs except $2.80 to cover damages due 
to accidents. Officer G. W. Seaman, of the 
Nassau County, N. Y., Boulevard Squad, 
made 199 arrests in a season, and secured 
187 convictions which netted fines 
amounting to $3,240. 

One of the strongest advocates of mo- 
torcycles for police work is Mayor E. C. 
Rice, of Coffeyville, Kan., who says: 
“Last winter we purchased a twin cylin- 
der seven horsepower motorcycle for the 
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Venezuela for the hauling of crushed 
rock, etc. 

This truck of 5 tons capacity and cost- 
ing approximately $5,000 is fitted with a 
powerful type of special truck motor, de- 
signed with a view to good results in 
strength, economy and sound service and 
has four cylinders, cast in pairs, 4%4-inch 
bore, 6%4-inch stroke, giving great power 
at slow speed. It is controlled in speed 
by an automatic governor restricting the 
speed of the truck to ten miles per hour. 





FIVE-TON Sternberg truck equipped with special dumping body. 


police department of this city. During 
that time it has made 8,000 miles and is 
one of the best investments the city has 
ever made. I cannot see how we did 
without it so long. It has been the 
means of running down thieves and hold- 
up men which we could not possibly have 
captured without it.” 

Presented in concrete form, the motor- 
cycle is particularly well qualified for 
police work because it is always ready 
for instant service, its endurance for con- 
tinuous hard service will exceed that of 
horse or human, its lighting get-away 
for emergencies, its ability to cover large 
territory rapidly, its ease of handling in 
congested traffic and its economy of ope 
ration. There is no question but that 
the motorcycle has become a permanent 
institution in police circles and more ma- 
chines are being commissioned every day 
to enforce the majesty of the law. 





Big Motor Truck for Venezuela 


The accompanying photograph shows 
a powerful contractor’s special dumping 
body truck owned by the government of 


The transmission is of unusual size and 
strength in proportion to the great power 
of the engine. It is of heavy, compact, in- 
dividual clutch type, with 14-inch face 
gears always in mesh, making it impos- 
sible to strip gears in changing of speed. 
The frame is pressed steel with solid oak 
lining, of great resilience, and insured 
against crystallization. The steel and oak 
are bolted together as one piece and no 
rivets are employed. The axles are solid 
nickel steel forgings, and heat treated, 
provided with large taper roller bearings 
on which accurate adjustment may be 
made for wear. 


This truck is equipped with a large and 
efficient vertical tube radiator, encased in 
a leather lined shell, suspended on springs. 
The motor is one of the easiest cooled and 
best running under the most severe condi- 
tions of hot climates. It is of unusual 
efficiency for hard grades, under heavy 
load. The standard equipment is complete 
and in harmony with the high character 
of the truck. It is fitted with electric side 
and tail lights, Klaxonet electric horn, hub 
odometer, etc., and was furnished the Ven- 
ezulan government by Sternberg Mfg. Co., 
West Allis, Wisconsin. 
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Technical Schools 


“Reinforced Concrete Wall Footings and 
Column Footings,” by Arthur N. Talbot, 
has just been issued as Bulletin No. 67 of 
the Experiment Station of the University 


of Illinois. It gives the results of tests to 
destruction of a number of full-sized rein- 
forced concrete wall footings and column 
footings. The tests give the first experi- 
mental data of the action of structural 
footings of this kind under conditions ap- 
proximating those which exist in actual 
structures. The results of the tests are 
utilized in the discussion of formulas and 
principles for the design of reinforced 
concrete wall footings and column foot- 
ings. 





Technical Associations 


The Mississippi River Levee Associa- 
tion, Memphis, Tenn., is circulating 
pamphlets arguing that the protection 
from overflow and reclamation of 30,000 
square miles of alluvial lands in the six 
states on the lower Mississippi river is 
really a national work since the waters 
from 31 states help to produce the floods. 
John A. Fox, M. Am. Soc. C. E., Scimitar 
Building, Memphis, is secretary-manager. 

The American section of the Permanent 
International Association of Navigation 
Congresses is in charge of Lt.-Col. J. C. 
Sanford, Corps of Engineers, U. S. Army, 
as secretary, with office in the old custom 
house, Detroit, Mich., who is distributing 
evidence of the value of membership in 
the large and influential organization. 

The National Association of Cement 
Users, the National Association of Sand 
and Gravel Producers, the National Con- 
ference on Concrete Roads Building, the 
Interstate Cement Tile Manufacturers’ As- 
sociation, the Illinois Lumber and Build- 
ers’ Supply Dealers Association and the 
Illinois Association of Municipal Con- 
tractors will hold their 1914 meetings in 
connection with the Seventh Chicago 
cement show between Feb. 12 and 21, 1914. 
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The Illuminating Engineering Society 
will hold its next convention in Pittsburg 
September 22-26. 

The Central States Water Works Asso- 
ciation will hold its 17th convention at 
Breakers Hotel, Cedar Point on Lake Erie, 
August 26-28. R. P. Bricker, secretary, 
Shelby, O. 

The American Mine Safety Association 
will meet in Pittsburg, Pa., September 
22-24. 





Personal Notes 


W. H. Metcalf, of Metcalf & Wiggins, 
civil engineers, Los Angeles, Cal., has been 
appointed civil engineer of San Gabriel, 
Cal. 

H. F. Meryweather has been appointed 
city engineer and member of the Board of 
Public Works in Denver, Colo., by J. B. 
Hunter, the former city engineer, who is 
the first commissioner of improvements 
and president of the Board of Public 
Works elected under the new commission 
form of government. Mr. Meryweather 
has been in the City Engineer’s Depart- 
ment for thirty-three years and chief 
assistant engineer in charge of sewers. 
W. A. Sheriff, commissioner of highways, 
is appointed as the third member of the 
board. ; 

W. Noble Twelvetrees, who has been 
one of the most prominent advocates of re- 
inforced concrete in England, which coun- 
try has been somewhat backward in adopt- 
ing the new material, has been placed in 
charge of the editorial department of 
Ferro-Concrete, the English monthly re- 
view of Mouchel-Henzuchique construction. 

Edward L. Lake, formerly in charge 
of the electricai division of Stone and 
Webster, Boston, will hereafter represent 
that engineering corporation in Chicago, 
with offices in the First National Rank 
Building. 

Theodore Hardee, the newly appointed 
chief of the Department of Liberal Arts 
of the Panama-Pacific International Ex- 
position to be held in San Francisco in 
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W. A. Royce has been appointed city en- 
gineer of Traverse City, Mich. 

Robert J. Thomas, superintendent of 
water works at Lowell, Mass., and past 
president of the New England Water 
Works Association, is the new president 
of the American Water Works Associa- 
tion, having served as a vice president 
for four years. 

Henry L. Bowlby, formerly state high- 
way commissioner of Washington, has 
been appointed state highway commis- 
sioner of Oregon. 

Alfred E. Roche has been appointed 
city engineer of Troy, N. Y. 

ADD TECHNICAL ASSOCIATIONS 

The National Old Trails Road Associa- 

tion, Judge J. M. Lowe, president, Kansas 
City, Mo., has become the National Old 
Trails Road Department of the National 
Highways Association, and will retain its 
headquarters in the Midland building, 
Kansas City, as a branch of the national 
body. The headquarters of the National 
Highways Asociation are at 18 Old Slip, 
New York City, with Charles Henry 
Davis, C. E., as president. 
1915, calls attention to the advisability of 
early application for the limited free ex- 
hibit space assigned to the engineering 
and architectural professions in his de 
partment. 





Publications Received 


Trade Waste Waters, their nature and 
disposal. By J. Maclean Wilson, M. B. 
Se., chief inspector, and H. T. Calvert, M. 
Se., Ph. D., F. I. C., chief chemical assist- 
ant, West Riding of Yorkshire Rivers 
Board. Cloth, 331 pp., 74 illustrations, 
including 22 plates, $5. J. B. Lippincott 
Co., Philadelphia, Pa. 

Principles of Irrigation Engineering, 
by Frederick Haynes Newell, Director, 
and Daniel William Murphy, engineer in 
charge of drainage, U. S. Reclamation 
Service. Cloth, 293 pp., 52 drawings, 64 
illustrations, $3, net, postpaid. McGraw- 
Hill Book Co., New York. 

The Civic League. The story of the 
year’s work for St. Louis, Mo., 1912. 


Roger N. Baldwin, Secretary, 911 Locust | 


street. 

Portland Cement Materials and Indus- 
try in the United States. By Edwin C. 
Eckel and others. Paper, 401 pp. Bulle- 
tin 522 of U. S. Geological Survey, Wash- 
ington, D. C. 

Fourth and Fifth semi-annual reports 
of Sewage Disposal Commission of Fitch- 
burg, Mass., covering year 1912. David 
A. Hartwell, Supt. 

The Purification of Public Water Sup- 
plies. By Geo. A. Johnson. Paper, 84 pp. 
Water Supply Paper 315 of U. S. Geologi- 
cal Survey, Washington, D. C. 

Development of the Modern Country 


Roadway. By Geo. C. Warren. Paper, 64 
pp. Reprint from Journal of Am. Soc. of 
Eng. Contr. Warren Bros. Co., Boston, 
Mass. 

Repair and Maintenance of Highways. 
By Laurence I. Hewes, chief of economics 
and maintenance. Paper, 71 pp. Bulletin 
48 of Office of Public Roads, Washington, 
BD. €. 

Twentieth annual report of Bureau of 
Engineering, Department of Public 
Works, Buffalo, N. Y., for year ending 
June 30, 1912. Geo. H. Norton, deputy 
engineer commissioner. 

Administrative Methods of the city 
government of Los Angeles, Cal. Report 
of a preliminary survey of certain city 
departments, made for the Municipal 
League of Los Angeles by the New York 
Bureau of Municipal Research. Paper, 
27 pp. 

Proceedings for 1912 of The Municipal 
Engineers of ‘tthe City of New York. 
Cloth, 362 pp. Geo. A. Taber, secretary, 
39 W. 39th street, New York City. 

Report of proceedings of 9th annual 
meeting of American Wood Preservers’ 
Association, 1913. Paper, 478 pp. F. J. 
Angier, secretary-treasurer. Baltimore, 
Md. 

Annual report of city comptroller, W. 
C. Handy, of St. Paul, Minn. Cloth, 120 


p. 

Mayor’s Message and Municipal report 
of Portland, Oregon, for 1912. A. G. Rush- 
light, Mayor. 

Fifty-sixth annual report of the Con- 
troller of Detroit, Mich., year ending June 
30, 1912. David E. Heineman, controller. 

The principal subjects in Lefax, for 
April, the collection of engineering data 
in card-index form, are cement and con- 
crete, bridges, heating, lighting and sew- 
age disposal, and standard tables. Stand- 
ard Corporation, Penna Bldg., Philadel- 
phia, Pa. 

Seventh annual report of the Board of 
Water Supply of New York city for 1912, 
with report of chief engineer. J. Waldo 
Smith, chief engineer. 

Annual report of Louisville, Ky., Water 
Co., for 1912. Theodore A. Leisen, chief 
engineer and superintendent. 

Taschenbuch. fuer Kanalisations—In- 
genieure. By Dr. Ing. K. Imhoff. Cloth, 
29pp. R. Oldenbourg, Munich and Ber- 
lin. D. Van Nostrand, importer. . 

Twentieth Annual Report of the De 
partment of Public Works of Buffalo, N. 
Y., to June 30, 1912. Francis G. Ward, 
Commissioner. Paper, 1181 pp. 

Report of Water, Light and Power De- 
partment of Austin, Tex., for 1912. E. 
C. Bartholomew, commissioner of public 
parks and property. Paper, 19 pp. 

Forty-sixth Annual Report of Commis- 
sioner of Water Works of Erie, Pa., for 
1912. E. W. Humphreys, superintendent. 
Paper, 69 pp. 


August, 1913 

























Tae 
Boe N 


The Squeegee in Berlin. 


Berlin, Germany, proper is a city of 
somewhat more than 2,000,000 popula- 
tion. The aggregate area of its streets 
regularly cleaned by the municipal street 
cleaning department was 8,235,620 square 
yards, and of its sidewalks regularly 
cleaned by the same department 5,143,- 
096 square yards. Of this combined area 
of 13,378,716 square yards’ regularly 














MACHINERY 


AND SUPPLIES 





rubber scrapers, handcarts, ete, 111 
sweeping machines, 16 scrubbing ma- 
chines and 28 squeegee machines (com- 
bined sprinkling and scrubbing). In 1911- 
12 the sweeping machines used 1,599 roll- 
er brushes, a roller lasting on the aver- 
age 21.4 work days. 

Of the squeegee machines, 18 are motor 
driven and 10 horse drawn. The former 
are found to be the more efficient. In 
the course of the report under considera- 





ELECTRIC-DRIVEN SQUEEGEE operated by the street cleaning department of 
* Berlin, Germany. 


cleaned, 8,841,831 square yards received 
daily cleaning. There are 4,056,373 
square yards of stone and 3,658,109 square 
yards of asphalt pavement. The stone 
predominates in sidewalk paving and as- 
phalt in the street paving. 

The equipment of the street cleaning 
department includes, besides the appro- 
priate supply of brooms, wooden and 
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tion 6 horse-drawn machines were 
equipped with motor drives and 6 addi- 
tional motor machines were purchased 
for use in the current year. The type 
of motor machine used is manufactured 
by Hentschel & Cie, Zossenerstrasse 55, 
Berlin, and the Kindling Machinery Co., 
Milwaukee, Wis. 

The department has published the fol- 
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lowing figures bearing on the relative 
efficiency of motor and horse squeegee 
machines. The figures given represent 
the cost of operation per 8-hour work 
day: 


Electric-driven squeegee machine— 
BPO S. WOE ik cede ccceccevecces 
Electricity consumed (on an aver- 

age 1.716 k.w. per hour at 3.808 

cents per k.w.) in eight hours... 52 
Insurance of accumulators against 

deterioration at $130.90 per year, 

or per day ($130.90+300)....... 44 
Repairs, figured on basis of past ex- 


$1.25 





EE rn ae .63 
Amortization, figured at 15 pct.... 1.49 
More rapid consumption of rubber 

rollers, owing to higher speed... .08 

NS 6 ara ae ee trea a ae $4.41 

Horse-drawn squeegee machine— 
pg a” ee een $1.12 


Two horses, at $1.51 per horse.... 
Repairs 
Amortization, figured at 10 pct.... .24 





Total $.57 


Commenting on these figures, the de- 
partment points out that an electric 
squeegee machine cleans in an hour 6,937 
square yards of street surface, or in a 
day of eight hours, 55,496 square yards, 
at a cost, as shown, of $4.41, while a 
horse-drawn machine cleans in the same 
time only 44,013 square yards, at a cost 
of $4.57. 





A Cement Grout Mixer. 
By A. M. Anderson, Chicago. 
Now that expansion and contraction 
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emptied it has always been necessary to 
keep constantly stirring the grout in 
order to prevent a separation of the sand 
from the cement. This process of mixing 
and distributing cement filler for brick 
pavements has been slow and consequent- 
ly expensive. It has been necessary to 
provide a mortar box for each 10 feet of 
width of street in order to fill the full 
width of the street with traffic at the 
same time. After the filling by this pro- 
cess had been carried for 40 or 50 feet 
it was necessary to carry the box back 
again in order that the same space should 
be filled again in the same slow fashion. 
In many cases where the grout has been 
dumped upon the pavements in large 
quantities the sweeping of same into the 
joint has required about one hour of 
labor for each 25 square yards and the 
cost in small towns where labor is low, 


joints have been provided for in brick jam 


pavements, as in all other pavements, the 
advantage of cement grout filler is the 
subject of discussion before many city 
.councils and engineering bodies. 


used if proper data had been presented to 
engineers, one of the chief drawbacks to 
its use rests in the fact that until very 
recently no economical or satisfactory 
mechanical means of mixing or distribut- 
ing had been devised. 

The mixing and distributing of cement 
filler requires great care if the grout is 
to be uniform and therefore satisfactory. 
The use of four-legged unwieldly boxes 
and scoop shovels has never appealed to 
the engineer or contractor and in order 
to shorten this tedious operation, the 
mixing boxes have more than frequently 
been overturned on the pavement thus 
separating sand, cement and water and 
depositing same in different portions. 

In cases where the box was properly 


While * 
there is no doubt in my mind but that * 
cement filler would now be universally 
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JAEGER MIXER used to distribute ce- 
ment filler direct to pavement. 


has varied from $1.00 to $1.25 per square 
yard. 

The ‘first application of cement filler 
should be thin in order that it may flow 
to the depth of the brick, thereby insur- 
ing a perfect bond. In cases where the 
filler is too thick it bridges the joints and 
altho the surface might be smooth a few 
days traffic will invariably break the 
slight bond and the bricks immediately 
roughen and round on the edges, conse- 
quently proper mixing of cement filler 
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plays no small part in the feature quali- 
ties of the pavement. The roughing 
trough has frequently been tried for the 
mixing and discharging but invariably 
the cement flows out first, then follows 
the sand to fill the upper parts of the 
joints. 

The Jaeger Machine Co., Columbus, 
Ohio, have quite recently perfected a 
mixer with delivery spout for mixing 
and distributing cement grout or slushed 
concrete and it is my belief that this ma- 
chine fully meets the requirements of en- 
gineers 4nd contractors who have been 
wrestling with the expensive four- 
legged bin and rocking trough. This ma- 
chine not only mixes the filler in quanti- 
ties desired but deposits the grout upon 
the pavement where wanted, with the 
sand in proper combination with the so- 
lution. This machine is quite light in 
weight and is easily pulled along the 


Fm ee eR be ze 











system of records and accounting. In- 
deed, all the greater should be the neces- 
sity for accurate, convenient, systematic 
and comprehensive records, so as best to 
eliminate all unnecessary up-keep ex- 
pense. Good bookkeeping and well-kept 
records are absolute necessities to the 
successful conduct of any enterprise, no 
matter how small or large it may be, or 
whether it be municipally or privately 
owned. Even in the smallest water works 
plant such a system should be employed 
as will disclose at any time the actual 
costs of meter breakage, etc., and the 
reasons for the same. Moreover, it should 
be in such form that comparisons may 
readily be made with any corresponding 
period in the history of the enterprise. 
To the alert and wide-awake manager 
such comparisons are fraught with many 
enlightening suggestions which he will 
find to be valuable aids in the prosecu- 
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CLARK METER BOX, showing method of setting covers in walks. 


pavement by one man. In other words, 
it readily sets the pace for the gangs 
equipped with the push brooms or squee- 
gees. 

This machine is of exceedingly simple 
construction, durable and inexpensive. 
It is equipped with a 2% h.p. Vandouzen 
engine and has two discharge levers and 
three mixing plows in drum. The largest 
diameter of the drum is 34 inches. It 
can be operated at a cost of 3 to 5c per 
hour for gasoline and is built of iron 
and steel thruout. This machine is of a 
size which adjusts itself to both small 
and large paving operations. It can be 
operated in direct ratio to the number of 
broom men employed. The drum holds 
1/6 of a yard or 4% cubic feet at a batch. 
The drum has all rounding surfaces and 
there are no corners for the cement filler 
to lodge in and stick. It revolves on a 
bear thrust roller and angular spindle. 





Importance of Meter Protection. 


By Clarence E. Titus, Manager Northfield 
Land and Water Co., Colorado 
Springs, Colo. 


’ Because a water works plant is small 
is no adequate reason for laxity in its 
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tion of his work. For instance, in the 
purchase of meters, a comparison of the 
results obtained from the different makes 
will disclose which is best and most eco- 
nomical to use. A comparison from day 
to day of pumpage records, laboratory 
test records, coal consumption records, 
recording pressure gage records and 
watchmen’s clock dial records will all be 
found to be abundantly worth while. 
Likewise, a comparison from season to 
season of receipts and disbursements, 
when properly classified, will tend to em- 
phasize conditions needing correction, 
and by so pointing out the way to the 
right sort of management as the busi- 
ness develops and grows will make fail- 
ure improbable and some degree of suc- 
cess, at least, not too difficult to be 
realized. 

The office records should show com- 
pletely of what the physical plant con- 
sists. Every water main should be de- 
finitely shown as to location, connection 
and size. Every valve, fire hydrant, curb 
stopbox, meter box and service pipe 
should be correctly mapped, and each 
service record made to fully indicate 
every meter and purpose for which it is 
to be used by the consumer. These 
really important matters too many of our 
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smaller cities entirely disregard. It is 
my belief that if records were kept as to 
meter breakage, including cost and cause 
of breakage, whether it be due to freez- 
ing or any other influence, they would 
have no uncertain tendency toward elimi- 
nating considerable expense. 

In order that the meter may properly 
perform its twofold function at the small- 
est necessary cost, it is absolutely essen- 
tial that the meter rates be established 
on a proper basis and that the meter 
itself be so housed as to be safe from 
freezing and damage, and that it be so 
located as to be read with greatest ease 
and at the smallest expense. In view of 
the ever-increasing use of meters, no 
more vital problem today confronts the 
manager of a water department than the 
determination of what the meter rates 
should be in his city; and it is a problem, 
the solution of which demands the high- 
est degree of skill, careful study of all 
the conditions and a wide experience in 
the financial management of water works. 

Our experience in meter housing has 
been exceptionally successful, and we 
have experienced no freezing or break- 
age on account of interference since the 
installation of our present system. We 
favor outside installations and have sixty 
housings, with concrete bodies, in side- 
walks, the average cost of the concrete 
box being $1.60 and the cover $2.50, the 
covers being furnished us by H. W. Clark 
& Co., Mattoon, IIl., as well as the form 
for making the concrete bodies. The 
a are made of iron and are collaps- 

e. 

An ideal meter box is one which is non- 
absorbent, durable and low in first cost 
and maintenance. Concrete measures up 
well to all these requirements and ap- 
proaches closely the ideal meter box 
body. Nevertheless, the success of the 
concrete: body depends not only upon 
knowledge of methods, care and skill in 
manipulation, but, like any other con- 


-Struction, upon the selection of proper 


and durable materials. Enough water 
should. be used so that it will just flush 
to the top under light tamping in the 
forms. Probably all who have had any- 
thing to do with mixing concrete by hand 
have noticed that the mass becomes more 
moist as the mixing progresses. This is 
because the particles are being forced 
into closer contact, and indicates that the 
object of the mixing is being accom- 
plished. The same plasticity is appar- 
ently obtained by the use of an excess 
of water and less mixing. This does not 
give the same results and should never 
be substituted for thoro mixing. The 
mixing should always be conducted in a 
manner which will not permit of the loss 
of cement thru the running off of sar- 
plus water. Our success with the con- 
crete body justifies us in recommending 


it to water works superintendents, not 
only on account of its low cost but ever- 
lasting durability. 

These meter boxes, which are used 
for the housing of our %, % and 1-inch 
meters, are 20 inches in diameter and 
are placed at a depth of 3% feet below 
the surface, 15 inches intervening from 
the top of the meter to the top of the 
box. We consider that this location of 
the meter permits of convenient placing, 
removing and reading. The usual time 
consumed in unlocking, reading meter 
and again locking meter box runs from a 
minute to 1% minutes. We prefer the 
earth to go above the box with a space 
of about 1% inches. The partial burying 
of the cover with paving material com- 
bined with the dead air space within the 
box and radiating surface of the warm 
earth at the bottom of the box insure ab- 
solute protection from frost. 

The deepest frost we ever had in this 
section was in the winter of 1911, when 
the ground froze to a depth of 4% feet. 
The temperature outside of our meter 
boxes has frequently been 15 degrees be- 
low zero, and yet the temperature on the 
inside of the box was of sufficient warmth 
to melt the snow on the cover. We con- 
sider outside installation of meters as 
being advisable at all times, as our in- 
spectors are always able to read meters 
in the shortest possible time; and then 
there is no chance of any possible con- 
nections being made outside of the meter. 





Heavy Truck Tires 


The accompanying cut shows the Good- 
year demountable cushion tire which is 
proving exceptionally popular for fire de- 
partment use. This tire is made with a 
regular demountable truck base, with an 
extra high dual tread, which is notched 
and slotted to prevent skidding. It is 
made of a very resilient, but tough, com- 
pound and on account of its resiliency, on 
the heavier apparatus, is the nearest sub- 
stitute for pneumatic tires that has been 
found up to the present time. The tire 
itself is built for use on high speed fire 
apparatus and on account of its peculiar 
construction is so far superior to the or- 
dinary truck tire that it has taken a 
strong hold in the different municipali- 
ties wherever it has been shown. 

Numerous tests for efficiency and resili- 
ency on this type of tire have been made. 
One of these tests was made by the city 
of Dubuque, Iowa, last winter, in which 
a Robinson fire truck, fully equipped with 
fourteen men, climbed one of the steep- 
est hills in the city. The street at the 
time of this test was covered with 8 
inches of snow, which had frozen. Just 
prior to this test an Ahrens machine, 
equipped with Goodyear demountable 
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cushion tires, was demonstrated at Ra- 
cine. The machine had to stand in the 
mud for two hours, was started and came 
right out of this muddy spot without 
chains and started up a short hill of 10 
per cent. grade. The visiting fire chiefs 
at Racine at this time all remarked that 
they had never seen a tire of this descrip- 
tion perform in a like manner. It has 
always been customary to use chains and 
a non-skid device to bring a car out of a 
muddy hole similar to what was encoun- 
tered at the time of this demonstration. 
In the city of Rockford this tire has been 
thoroughly tested and on the eight pieces 
of apparatus in service at the present 
time six complete sets of Goodyear de- 
mountable cushion tires are in service. 
Chief Thomas of the Rockford fire depart- 
ment states it is the only thing that he 
has found that would take the place of a 
pneumatic tire on heavy apparatus and 
prevent crystallization of axles and jar- 
ring of his engines. 


co keep same at all times tight and in 
proper shape. The new solid rubber tires 
as furnished by the Goodyear Tire and 
Rubber Company possess a degree of re- 
siliency approaching the pneumatic. 

“Pneumatic tires assure resiliency to the 
vider in the pleasure car, but they are not 
suited as runners for heavy motor-driven 
pumping engine or hook and ladder truck. 
Resiliency, however, is necessary in the 
fire truck tire in order to do away with 
unnecessary racking of the apparatus. 
Solid rubber tires, provided they have the 
required non-skid properties, as well as 
the resilient features of the pneumatic, 
are best suited for the needs of the fire de- 
partment: Solid rubber tires are now be- 
ing made for fire department use, and 
these tires are almost as resilient as a 
properly inflated pneumatic. Resiliency 
is the quality that absorbs the shock on 
the road, thus protecting the engine and 
mechanism as well. 

“The tender feelings of fire apparatus 





DUAL TREAD demountable cushion tire for fire apparatus. 


“Resiliency in fire truck tires is as 
requisite as in tires for pleasure cars, but 
for a different reason,” states F. J. Con- 
nery, chief of fire department, New Castle, 
Pa. “The question of power in a piece of 
a0tor-driven apparatus is of course gov- 
erned by the weight of the machine and 
the kind of ground over which it is to be 
used. The power should be in excess of 
chat actually required, so that more power 
can be developed for emergencies than is 
necessary in the ordinary course of usage. 
Excess power saves strain, and this excess 
power is also of value in using the pump, 
avoiding strain there and giving better 
service when throwing water for a long 
period of time. It is impossible to use 
pneumatic tires on heavy fire apparatus, 
particularly on heavy pumping engines or 
triple combinations. Ordinary solid tires 
do not possess sufficient resiliency and 
have caused great damage to expensive 
apparatus as they did not sufficiently re- 
duce the vibration, which tends to loosen 
sn time all parts of the machine. Heavy 
tire apparatus equipped with solid rubber 
tires requires constant care and attention 
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cannot be considered in making the run. 
Everything must give way to the order, 
‘Get to the fire in the shortest possible 
time, property which is being destroyed is 
far more valuable than the apparatus on 
which you are riding.’ The tire, of 
course, must withstand all the force and 
impact of the heavy apparatus in the 
starting, driving over rough pavements, 
<Tossings, obstructions and again in sud- 
den stopping. The fire truck tires must 
carry enormous weight as well as resist 
great wear and withstand the heat gen- 
erated by friction or road surfaces as well 
as the resistance of the brakes. Further- 
more, they must be so constructed as to 
permit quick removal and ready substitu- 
tion. The ideal fire truck tire must em- 
body all of these qualities and above all 
they must not puncture. In my opinion 
the tire has now been devised which com- 
bines all of the above mentioned qualities 
together with greater lasting qualities, to- 
gether with added endurance and reliabil- 
ity. These tires are now being used by 
several large makers of motor-driven fire 
apparatus.” 
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The Motor Police Patrol. 


By Edward C. Haller, Superintendent of 
Police, Michigan City, Ind. 

If the motor-driven police patrol pos- 
sessed no other advantage than that of 
rapidity of movement, it would be far. 
superior to horse-drawn apparatus, and 
for that reason alone should be exclu- 
sively used by police departments. 

The motor patrol removes the cause of 
disorder in the quickest possible time and 
is back at the station in readiness for 
another call before horse-drawn appara- 
tus can reach the scene of disorder. The 
saving of time is as essential to the ef- 
fectiveness of a police department as to 
the fire department. 








degree of efficiency obtained, and a high 
degree of efficiency cannot be obtained 
from a cheaply constructed machine. The 
fact that our truck is built to do much 
more than the work required of it has 
eliminated many bothersome breakdowns 
which have troubled those departments 
that have purchased their apparatus 
from the standpoint of price only. With- 
out efficiency there can be no economy. 
Our 38-h.p., 4-cylinder patrol is equipped 
with a Kelly motor of the long stroke 
type, which is very accessible and capa- 
ble of easy adjustment. This motor is 
underrated, as is also the carrying capac- 
ity of the truck itself. The truck is not 
sufficiently heavy to bring undue weight 
on the tires and thereby pile up our ex- 


ite aint a 


ae . aches 
ae * 
- « 

é 


24. 
ta 4, eats Sa 


/ 
f 








KELLY PATROL used by police of Michigan City. Ind. 


The motor-driven patrol also eliminates 
the enormous maintenance expense of 
horse-drawn patrols. We have no horse- 
drawn apparatus in our department, our 
first purchase being a motor-driven ma- 
chine. The economies effected by the 
motor as compared with the horse in the 
other cities influenced us in our decision 
to start on a motor-driven basis. 

Our motor-driven patrol, purchased 
June, 1912, from the Kelly-Springfield 
Motor Truck Co., Springfield, Ohio, aver- 
aging two calls per day, is still running 
on its original set of tires. As we have 
experienced practically no engine or me- 
chanical trouble, our maintenance cost 
has been exceedingly small. Our runs 
will average 1% miles over all kinds of 
roads, many having steep grades. 

Success in the operation of motor- 
driven patrol depends, of course, on the 


pense, but it is very durably constructed 
thruout and withstood rough handling. 
We have been able to use our patrol en- 
tirely independent of road and weather 
conditions. There are no leakages to de- 
plete the supply of the cooling medium, 
and there is nothing to freeze. 

Our auto patrol thru the great radius 
of its activity has accomplished more 
than a mere saving in money, and it has 
enabled the department to work to much 
better advantage in every way. Burglars 
and thieves do not ply their trade so in- 
dustriously in communities where they 
know that calls for police will be an- 
swered in seconds, where it formerly took 
minutes. 

The statement that a motor-driven pa- 
trol must be kept moving to show its su- 
perior efficiency over the horse-drawn 
patrol is not well taken, and is particu- 
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larly misleading because it inspires the 
false inference that the contrary is true 
of the horse. It is my opinion that the 
value of animal power is more dependent 
upon motion than is mechanical power. 
It’ costs less to keep a motor patrol when 
it is idle than it does to maintain a horse 
in his stable. Of course, neither are 
making any return on the investment at 
the time they are idle, but the idle truck 
is much less expensive than the idle 
horse. The horse requires food to keep 
him alive, whereas the motor does not 
eat when it is not working. 

The expense of maintaining two horses 
for a period of six months is so much 
greater than the expense of maintaining 
a motor patrol for the same period that 
no once should ever venture the asser- 
tion that a truck’s efficiency depends 
upon keeping it moving. The motor- 
driven patrol is less expensive and is 
from five to eight times more efficient 
than the horse when in action. The 
most obvious advantage of the motor pa- 
trol over the horse-drawn patrol rests in 
its speed, conducing to promptness of re- 
sponse and to greater radius of action 
and the ability to continue indefinitely 
without tiring. 

The question of motor patrol reliabil- 
ity under varying conditions has been 
much discussed by police officials, but it 
is the unanimous opinion of those police 
superintendents who have had experi- 
ence with both types of apparatus that 
the automobile patrol, if properly cared 
for, is freer from breakdowns and delays 
than is the horse-drawn patrol. 

The average cost of operating the old 
style horse-drawn patrol for a period of 
twelve months in the average city has 
been estimated as being $611.36, the feed 
costing $260; horseshoeing, $114.25, and 
$125 expended for repairs to wagon, sick- 
ness of horses, care, etc. Two teams and 
wagons are invariably required to per- 
form the service rendered by one motor- 
driven patrol, which would make the cost 
double that just stated, or $1,222.72. 
From this amount $72.05 should be de- 
ducted for average ambulance hire, leav- 
ing $1,150.67 as the cost of the service 
rendered in a much superior way by the 
motor patrol for about $600. . 





Steel vs. Wooden Sidewalk Forms 
By Charles Allison, Spring Valley, Ill. 


Before the advent of steel forms, con- 
crete for sidewalks, curb, and curb and 
gutter was molded by means of wooden 
forms. The contact of wet concrete, how- 
ever, tends to warp the wood out of shape, 
besides the nailing and staking necessary 
in setting them up makes moving difficult 
without danger of breaking or splitting, 
which shortened the life of the forms. The 
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skilled labor necessary, time required in 
setting, and cost of lumber for this work, 
make these items enter largely into the 
cost of the job. Metal forms of various 
types have:been designed to overcome this 
difficulty by securing greater durability of 
forms, more uniform work, besides saving 
labor, cost and time required to complete 
the work. 

No type of concrete construction is bet- 
ter adapted for the use of steel forms than 
concrete sidewalk, curb and combined 
curb and gutter. Although steel forms are 
more expensive than wood in first cost, 
their advantages are so many that they 
are now being used to a large extent in 
the work of this sort. 

Sidewalk side rails are used in con- 
structing crosswalks by having 6 or 8 di- 
vision plates shaped to suit the cross sec- 
tional crown of the walk. By the use of 
two adjustable rigid side-rails, these forms 
can be set to build a crosswalk for any 
width of street. The all-steel curb forms 
are built for a curb 20 inches deep, 6 
inches wide on top and 8 inches on the 
base, in 12-foot sections, with provision 
for templates at intervals of 6 feet. The 
side rails are similar to those used for 
sidewalks. Templates can be made to 
conform to any desired specifications. 

The all-steel curb and gutter forms are 
made similar to the combination sidewalk 
and curb forms, with 3-inch flanges. One 
wide side rail is used to form the back and 
@ narrow one on the front. With these 
forms a steel side rail is used to mold the 
face of the curb and is held in position 
by a metal arm or brace attachment. 
These forms are also made for curved 
sections. Division plates are made to be 
used with plank side rails for curb and 
combination curb and gutter. 


We use Heltzel forms, furnished us by 
the W. B. Jones Boiler Company, of Strea- 
tor, Illinois. The division plates used in 
these forms are entirely different from 
those found in other systems as they can 
be removed by one man without disturb- 
ing the side rails and without the use of 
a hammer. They are connected by merely 
dropping them in their proper places and 
no wedges, keys, bolts or moving pivots 
are required. These division plates are to 
be had in all lengths up to and including 
6 feet and in the construction of a 12-foot 
walk it is only necessary to double the 
6-foot plates and in building a 10-foot walk 
it is only necessary to double the 5-foot 
plates. 


These division plates do not project or 
extend above the top or beyond the out- 
side of the side rails. They are perfectly 
smooth between the side rails and have 
tapering slots which will not bind when 
the plate is drawn from the concrete. One 
of the particular advantages of this sys- 
tem of forms is that there are no inter- 
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STEEL sidewalk forms, one hundred feet of which will construct 350 feet of 
walk per day. 


mediate slots in the division plates to cor- 
rode and tear up the concrete when the 
plates are withdrawn. 

The side rails, which are connected to- 
gether without the use of keys, wedges or 
bolts, are 12 feet in length and are made 
of a special shape, comprising three right- 
angle bends, thus making the construction 
most rigid and durable. These rails are 
so made that the top surface is free of any 
obstruction which would interfere with 
the free passage of rodding-off tools. They 
are easily adjustable, thus enabling the 
workmen to place the forms in any odd 
space without using wood to fillin. These 
side rails are so made that it is a simple 
matter to make a block of any desired 
size. 

It is a very simple matter to so adjust 
100 feet of these sidewalk forms that you 
have 100 feet of curb and gutter forms; 
all that is necessary is an additional use 

of 16 curb and gutter templates. 

i It is a very easy matter to construct 350 
feet of sidewalk per day with the use of 
but 100 feet of these forms. They are 
simple to place and there is no toggle ar- 
rangement to oil and the division plates 
can be removed before or after finish is 
applied. 





Road Building Funds 


By Edward N. Hines, Chairman Board of 
Wayne County Road Commissioners, 
Detroit, Mich. . 


There are three sources of funds with 
which Wayne county roads may be built 
and maintained. From whatever source, 
these funds are placed by the county treas- 
urer in a separate fund, and are dis- 
bursed upon warrants issued by the board 


of county road commissioners, counter- 
signed by the board of county auditors. 
The first source is the county road tax, 
which is levied by the board of super- 
visors at their annual meeting in October. 
upon recommendation of the board of 
county road commissioners, which in 
Wayne county cannot exceed 50 cents on 
each $10,000 of the equalized assessed val- 
uation of the county for the preceding 
year. It is payable in December, when 
all state and county taxes fall due. The 
tax levied in October, 1911, amounted to a 
little over 6 cents on $1,000. 

The second source of revenue is from 
the sale of county road bonds, of which 
$2,000,000 was authorized by the voters of 
Wayne county at the November, 1910, elec- 
tion, to become available as follows: 
$200,000 in 1911; $500,000 in 1912; $500,- 
000 in 1913; $500,000 in 1914, and $300,000 
in 1915. The principal and interest on 
these bonds are payable by a small yearly 
tax levied on the entire valuation of 
Wayne county. The last of these bonds 
are to mature in 20 years from date of 
issue of first installment. The third 
source of revenue is the state, and is based 


-upon the acceptance of a road built ac- 


cording to a standard set by the state 
highway department. This state reward 
is paid irrespective of original cost, and 
amounts to $1,000 per mile on concrete 
and macadam roads; $750 a mile on gravel- 
stone roads, and $500 per mile on gravel 
roads. Wayne county is building roads 
of a much higher standard than that set 
by the state. Heavy traffic conditions 
and freedom from excessive maintenance 
charges fully warrant the higher standard 
of construction, and mean an ultimate 
lower cost than that attained by many 
other counties in Michigan. 
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In the construction of our concrete 
roads the first work is, of course, to prop- 
erly grade and prepare the sub-grade. 

This is done with Port Huron’ steam 
hauling engines, spreading dump cars and 
road rollers. 

When grades are unusually steep and 
hauls very short, road scrapers are used. 








PORT HURON roller hauling scarifier. 


We sometimes find it necessary to use 
rooter plows. For breaking up old road 
beds, for reconstruction, Port Huron 
searifiers are employed. 





Chimney Withstood Severe Wind 
Strain 


By Roy F. Wilcox of J. F. Wilcox & Sons, 
Council Bluffs, Iowa. 


Our attention has been called to your 
mention of the fact that our concrete 
chimney withstood the recent cyclone 
which swept this section, March 23, 1913. 
It may be of interest to you to know that 
this storm swept everything in its path, 
that it did great damage to our plant, 
which, in fact, was right in the center of 
the storm. Our buildings were practi- 
cally destroyed. One of the large brick 
buildings, near our chimney, was crum- 


pled into a pile, but the chimney is as 
straight and in as perfect condition as 
when first erected. It stood the storm bet- 
ter than any structure on the place and 
as far as we can determine was not dam- 
aged in the least. This chimney was 
erected for us by the Weber Chimney 
Company, Chicago, and is coniform in 
type. It is 147 feet 9 inches in height, 
with an inside diameter at the top of 6 
feet. 

“The shaft of the Wilcox chimney,” 
writes Mr. Richard A. Steen, president 
The Weber Chimney Company, “tapers so 
that at the base of the shaft it has an in- 
side diameter of 9 feet. The shell of the 
chimney also tapers, being 4 inches thick 
at the top, increasing in thickness in a 
uniform ratio so that at the base it is 10 
inches in thickness. A concrete lining 4 
inches thick is provided, which lining is 
45 feet in height from the top of the foun- 
dation. 

“There is a circular air space between 
this concrete lining and the outer shell of 
the chimney 4 inches in width. The foun- 
dation of the chimney is 18 feet: square, 
the sides of the foundation rising verti- 
cally to a height of 2 feet and from that 
point being sloped into the shaft of the 
chimney, the height of the sloping part 
being 1 foot 9 inches. The reinforcement 
of this foundation consists of four layers 
of %4-inch square twisted bars, the two 
lower layers running diagonally to the 
sides of the foundation and forming 
lower network, which is 4 inches and 8 
inches, respectively, from the bottom of 
the foundation. Above this there are two 
layers placed about 4 inches above the di- 
agonal layers, which run parallel to the 
sides of the foundation and form the up- 
per network. 


“The reinforcement of the shaft of the 
chimney consists of 14-inch square twisted 
bars for vertical reinforcement, which 
bars run down into the foundation and are 
hooked into the horizontal network here- 
tofore mentioned. The horizontal rings 




















A CYCLONE caused this ruin at J. T. Wilcox & Sons’ Plant, Council Bluffs, Iowa. 
Weber concrete chimney in rear remained uninjured. 
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are also placed in the shaft at 14-inch 
centers. In the lining of the chimney 
there is a vertical reinforcement of 14-inch 
square twisted bars and horizontal rings 
are also placed 14-inch centers in the lin- 
ing, in each case the rings being 4-inch 
round bars. 

“A smoke opening 4 feet wide and 12 
feet high is provided and the outer shell 
is thickened at the opening and addi- 
tional reinforcement is placed around the 
opening. 

“The concrete in the foundation is com- 
posed of a wet mixture of 1 part of ce- 
ment, 3 parts of sand and 5 parts of 
gravel running from 2 inches down. The 
reinforcement in the shaft and inner shell 
is composed of a wet mixture of concrete 
of 1 part of cement, 2% parts of sand and 
4 parts of gravel running from 1 inch 
down. 

“The maximum bearing due to weight 
and wind on this chimney is 4,080 lbs. per 
square foot. The soil not being of very 
good bearing quality, it was decided to 
drive piles, and thirty-six piles, having a 
bearing value of 18 tons each, were driven 
and capped with 6 inches of concrete be- 
fore the foundation was poured.” 

It is estimated that a velocity of 125 
miles an hour was reached by the wind 
during the cyclone and the chimney was 
the only part of the plant not destroyed 
or injured. 
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age as is given to the earth road. In the 
construction of the gravel road, beginning 
with the sub-grade, it is probably best to 
open the trench to receive the gravel, giv- 
ing it the same crown or cross section as 
the finished roadbed should have, which 
should be a parabola, with the center 
height equal to 1-40 of the width of the 
road. 

Naturally, the first and most important 
requisite of a good road is that it shall 
carry the traffic of all kinds that goes over 
it, comfortably, economically both for that 
traffic and for that road. The road must 
be so designed, built and maintained that 
it shall be at all times in proper condition 
to bear the traffic to which it may be sub- 
jected, and not only at the least cost to 
the user, but also at the least ultimate cost 
to the taxpayers, taking everything into 
account, viz., interest, sinking fund, yearly 
maintenance and occasional resurfacing. 

Road builders must consider not only 
the traffic that is now using any given 
road to be built or resurfaced or even 
maintained, but also what the traffic will 
be in the near future, and how much it 
will increase and what changes will come 
in its character and volume. After these 


premises have been ascertained the road- 
builder can, if he know enough, build or 
resurface or maintain the road so that it 
will economically and satisfactorily carry 
its traffic in a series of years. 


Without 








GAS TRACTOR hauling gravel, for road construction. 


Grading and Graveling Streets 


By C. C. King, Bro. & Son, Indianapolis, 
Indiana. 


The amount of road improved by gravel 
snore than equals the amount of road con- 
structed by the use of other materials. 
Probably next to earth road it is the most 
important because of the quantity of road 
surfaced with it and its low cost and easy 
method of construction. The same care 
should be given to the location and drain- 


that knowledge he is really entirely at 
sea; he is likely to make serious and 
costly errors by determining upon the 
wrong kind of construction and by select- 
ing improper or unsuitable materials or 
methods. 

Road building machinery should only be 
purchased after a thoro investigation, 
especially in regard to the liability of 
breakdown and the expense of upkeep. 
The expense of repairs on road-building 
machinery is very small in comparison 
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with the loss which is occasioned by dis- 
organizing of working crews due to break- 
downs. In deciding upon the purchase of 
machinery too much weight should not be 
given to the item of first cost, as the more 
expensive machine in first cost may be a 
far cheaper machine to operate and may 
be depended upon to do its work day in 
and day out where a cheaper machine, al- 
though it may not break down, is very 
liable to do so. 


Where there is enough work to keep a 
hauling engine busy and suitable provi- 
sion can be made for loading and unload- 
ing quickly, a hauling engine may be used 
to advantage, and is about 50 per cent. 
cheaper than hauling with horses. There 
is still an opportunity for improvement 
in many hauling engines, especially in re- 
gard to gearing and traction wheels, most 
of the makers using cast-steel gears, which 
are uncut and very rough, and which wear 
very quickly. They also use a built-up 
riveted or bolted wheel with rolled steel 
rim. These wheels are generally a source 
of trouble, as the spokes get loose and 
break where the traveling is rough and 
stony, as it is on most construction work. 

There is no class of road-building ma- 
chinery which has been so highly devel- 
oped as the traction engine. The wide 
variation in first cost of the different 
makes of gas tractors makes it very diffi- 
cult for a contractor to make up his mind 
which one ought to be purchased. There 
is almost as much difference in tractors 
as there is in watches. You may pur- 
chase a watch for a dollar which is liab'e 
to keep good time for a year and it is 
liable not to do so. You may purchase a 
watch which costs almost any price, and 
in every case you will probably get just 
what you pay for. As a general thing the 
higher the price, up to a certain limit, the 
more dependable the watch is, and the 
same rule applies to tractors. There is 
no road-building machinery sold that T 
know of upon which an exorbitant profit 
is being made. In looking over a tractor 
with the view of purchasing particular at- 
tention should be given to an investiga- 
tion of the gearing and wheels. You can 
tell by the looks of the wheels and gears 
upon the machine which has been in use 
whether or not that machine is going to 
do your work day in and day out as it 
ought to. 

We are using three Huber gas tractors 
on our present work of grading and gravel- 
ing streets for our addition to the city of 
Indianapolis. This subdivision covers 360 
acres and the tractors are proving very 
effective machines in this work. They are 
economical in many ways. They travel at 
a higher average of speed with heavy 
loads than is possible with horses. The 
greatest economy can be effected, how- 
ever, by increasing the load as well as the 
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‘speed and this can easily be done when 


these tractors are operated. During the 
exceedingly warm days of June these 
tractors work just as vigorously as we 
desire; they do not become tired, neither 
was it necessary to spend time and money 
in grooming and feeding them. As soon 
as a tractor stops working the expense 
ceases. 

Two workmen can easily handle the 
tractor and a long wagon train, thus sav- 
ing the wages of at least ten men. It is 
safe to state that the fuel consumed by 
the tractor could be more than paid for 
by the amount saved on horse feed alone. 

The width of these tractors is not so 
great but that they can be used on all 
ordinary roads. The drive wheels are 
very high and the wide tires grip the 
ground in a most secure fashion. On ac- 
count of the weight distribution as well as 
the draw-bar-pull adjustment enormous 
pulling power can be obtained on a mini- 
mum quantity of gasoline or oil. 





Utility Street Paving Mixer 


“The laying of concrete in street pav- 
ing presents its peculiar difficulties owing 
to the wide distribution of the product, 
the limited area available for operation 
and the frequent necessity of keeping 
part of the highway open for traffic,” 
writes G. L. Sexton, General Manager of 
the Cedar Rapids Mixer & Machinery Co., 
Cedar Rapids, Iowa, “and it was with 
these ideas in mind that we have designed 
a new concrete mixer known as ‘the Util- 
ity.’ ” : 

“This new mixer is charged from the 
rear by means of an elevating skip which 
has a capacity of over 40 cubic feet of 
dry materials and which is raised and 
lowered by means of sheaves and cables, 
the lower car wheels rearing on the chan- 
nel tracks which form the incline to the 
point of an automatic knock-out. 

This machine differs widely from other 
street paving machines as the batch 
hopper bin is located just to the front of 
the drum and has a capacity equal to 
that of the loading skip, hence it is un- 
necessary to hold the loader in the air 
waiting for a batch to be completed in 
the drum, as the bin has a vertical cut- 
off in the throat which can be operated 
at will, the materials therein falling into 
the mixing drum at a pitch of 45 degrees. 
The extreme height of the machine is 
13 feet 4 inches, feed level 2 inches, ex- 
treme width 9 feet 7 inches, extreme 
length without distributers 25 feet 10 
inches, with distributers, 40 feet 10 
inches, height of discharge spout without 
distributers or bin 4 feet 3 inches, height 
of discharge without distributing trough 
3 inches. Weight without distributers is 
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approximately 11,000 pounds, with dis- 


tributing trough, 13,500 pounds. 


The drum, which consists of two 9-foot 
steel heads pressed out of 5/16-inch ma- 
terial and securely riveted to a wearing 
surface of the same metal and thickness, 
is 7 feet in diameter and 5 feet 6 inches 
in length, having a capacity of more than 
a cubic yard of mixed concrete per batch. 
The drum openings are each 24 inches in 
diameter. 

The mixing is accomplished by means 
of seven sets of blades and buckets, to- 
gether with the internal discharge spout 
acting as a deflector for the materials 
falling thereon, which are folded back and 
forward across the drum until the spout 
is placed in the proper position to dis- 
charge. All operating levers, including 
the clutches for operating the traction de- 
vice, loading and unloading spouts and 
gates are so banked as to require but one 
man in their operation. 


steel, the front axle being of open hearth 
channel steel and so arranged as to carry 
an equally distributed load of 16,000 
pounds. The steering device is of the 
worm gear type and is operated by means 
of a 14-inch hand wheel. The loading 
skip, which is wide enough for two 
wheelers to enter with barrows simul- 
taneously, carries a full batch to the 
upper batch hopper or storage bin and 
returns to the ground level without wait- 
ing. 

The rear driving wheels are 30 inches 
in diameter and have a 12-inch face, fitted 
with cleats and extra bands for city trac- 
tion. The front wheels are 18 inches in 
diameter and have a face of 10 inches 
with 5/8-inch tires. The structural steel 
used in this machine is all drilled and 
rivets are driven hot. The main frame 
is built up of 10-inch channels reinforced 
with cross I-beams, gusset plates, etc. The 
uprights are of 6-inch channels, as is the 





PLAN of 40-cubic-yard paving mizer. 


The water supply is carried in a 100- 
gallon steel tank at the top of the ma- 
chine and has a 3-inch discharge pipe 
leading to the drum, the same being ope- 
rated by means of a flush valve. 

The rollers that travel the machined 
cast surface riveted to the drum ends 
and on which the drum revolves are 16 
inches in diameter and have a 24-inch 
face. These rollers are fitted with Hyatt 
roller bearing for reducing friction and 
are equipped with a felt dust guard in 
each end of the hobs. 

This machine is self-propelling and is 
equipped with special driving sprockets 
and heavy duty diamond chain, the 
clutches being so arranged as to throw 
out either of the rear drivers when round- 
ing a corner. It has a speed forward of 
a mile and one-half per hour and a re- 
verse motion of one mile per hour. The 
rear axle is made of 4-inch cold rolled 


top frame. The incline over which the 
loader travels is also constructed of 6- 
inch channels braced with 3-inch angles. 

The power plant, which is located un- 
der the inclined tracks of the loader and 
is completely covered with a metal hous- 
ing, consists of a very high duty 45 h.p. 
gasoline engine of the auto type. 

This machine is arranged for an end 
discharge. Special attention is called to 
the various means of distribution which 
can be furnished with this outfit to meet - 
the several conditions which contractors 
are called upon to solve, as follows: 

Outfit No. 1 consists of mixer proper 
equipped with a storage bin at the end 
of the mixer to hold a batch of mixed 
concrete. 

Outfit No. 2 consists of mixer proper 
equipped with a steel boom swinging at a 
radius of 180 degrees. A drop bottom 


bucket of 1 yard capacity is so arranged 
August, 1913 
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Preserves Roads 
Prevents Dust 
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Chestnut Street, Sewickley, Pa. Resurfaced with ‘“Tarvia X.” 
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Sewickley’s Experience with Tarvia 





The Borough of Sewickley, Pa., 
has used “‘Tarvia A”’ as a surface 
treatment on its macadam roads for 
several years. Some of these were 
last treated in 1909 and all are still 
in excellent condition. 


Chestnut Street has been resur- 
faced and other heavily-traveled 
thoroughfares have been constructed 
with ‘““Tarvia X”’ as a binder. The 
local authorities report that they are 
“‘well pleased with the results.” 


In December, 1912, M. M. Baker, 


Borough Engineer, wrote:— 


During the past few years the Borough 
of Sewickley has used ‘‘Tarvia X’’ and 
‘*Tarvia A’’ in the construction of new 
driveways on some of the most heavily 





traveled streets, and for resurfacing of a 
number of streets situated in the resi- 
dence section. 

Both of these paving materials have 
stood the test well and we are glad to 
have the opportunity of expressing our 
satisfaction with the way in which they 
have ‘‘made good,’’ and to recommend 
them for use in other municipalities where 
a first-class paving material is desired. 


“‘Tarvia X”’ is a dense, viscid coal 
tar product which thoroughly binds 
and waterproofs the crushed-stone 
wearing course of modern roadways 
and pavements. ‘‘Tarvia A”’ is of 
lighter consistency for use in resur- 
facing water-bound macadam road- 
ways. ‘‘Tarvia B” is a dust layer 
and road preserver used cold on 
macadam roads already in use. 
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as to travel any required distance on the 
boom. 

Outfit No. 3 consists of the mixer prop- 
er equipped with an open top steel trough 
into which concrete is spouted thru a fun- 
nel-shaped hopper from the discharge 
spout and is carried to the end of the 
trough by means of a spiral mixing screw 
conveyor. 

Outfit No. 4 consists of the mixer prop- 
er equipped with a special collapsible 
steel chute having a length ranging from 
4 feet to 16 feet. 





Cleaning Sewers Clogged by Floods 


By J. A. Holzberger, Director of Public 
Service, Hamilton, Ohio. 


In spite of all precautions to the con- 
trary, sewers continue to clog and as 
knowledge has increased with respect to 
decomposition of sewage, it has become 
clearly recognized that additional care 
should be required in properly cleaning 
sewers and thereby guarding against ob- 
jectionable odors. Where the interior sur- 
faces of the sewers are rough and where 
projecting masonry allows deposits to be 
built up in front of it, it is quite possible 
that in these deposits anaerobic conditions 
are established in a manner and to an ex- 
tent that is much more conducive to ob- 
jectionable odors than is generally con- 
sidered*in this country by those who deal 
in reasonably well-designed and construct- 
ed sewers. The formation of enzymes or 
soluble fermentation compounds may do 
much more towards bringing about putre- 
faction than hitherto realized. German 
investigators believe this to be true where 
they have studied old combined sewers. 

It is many times impossible to thoro- 
ly clean clogged sewers by mere flushing, 
as many municipalities have found that 
this method washes a large amount of 
sand, gravel and other debris caused by 
the sewers silting up. 
places it is necessary to clean them many 
times a year, and in almost all cases at 
least twice a year. 

One of the most important problems any 
city is called upon to solve is that of keep- 
ing its sewers unobstructed, clean and 
wholesome at the minimum cost. The ex- 
perience of most cities has been that or- 
dinary methods of sewer cleaning result 
in a great waste of water and labor and 
that the expense of same is entirely out of 
proportion to the results accomplished. 

The recent floods compactly clogged the 
sewers of Hamilton with the debris that 
only a flood can carry. The force of the 
flood waters most thoroly compacted 
this debris, so much so in fact that the 
obstruction forced back the flood waters, 
realizing that it was absolutely necessary 
that our sewers be opened up and 


In one or two: 


thoroly cleaned in the shortest pos- 
sible time. We _ investigated several 
methods of accomplishing the desired re- 
sults. Flushing would not do, as we could 
not secure any water pressure of greater 
velocity and force than the flood waters 
our sewer obstruction withstood. The 
sewers of Hamilton were simply packed 
with gravel, sand, mud and every other 
imaginable species of debris, which was in 
fact tamped and rammed into our sewer 
lines so solidly and compactly that its re- 
moval seemed almost impossible. 

We investigated the turbine machine as 
made by the Turbine Sewer Renovating 
Machine Company of Milwaukee and this 
machine thoroughly cleaned the badly 
clogged sewers at a cost of 21%4 cents per 
foot. This practical demonstration of this 
machine convinced us as to its-ability to 
cut out and remove all sewer obstruction 
and we will consequently continue to use 
this system in the future.> The turbine 
consists of a barrel provided with four 
runners on which it rides when moving 
through the sewer. Within the barrel is 
a water motor, the shaft of which extends 
out of the front end and carries a series 
of hook-shaped cutting blades. The rear 
end of the barrel is provided with a hose 
connection by means of which the water 
for operating the motor is delivered. Fi- 
nally there are rope connections in front 
and rear. 

In operation a hose from the nearest 
hydrant is attached to the barrel and the 
cleaner is hauled through the sewer be- 
tween manholes by windlasses. As the 
cleaner advances the cutting blades oper- 
ated by the motor cut and grind away the 
sediment which is carried away by the 
stream of waste water from the motor. 
This hose has, of course, to be long enough 
to reach from the hydrant down the first 
manhole and through the sewer to the 
second manhole. Four men nominally 
operate the cleaner, two ahead operating 
the second windlass to pull the cleaner 
and two at the first manhole to feed in 
the hose and back rope. 





Concrete Pavements at Connersville, 
Ind., and DeKalb, IIl. 


Connersville, Ind., contracted for the 
construction of 65,000 yards of reinforced 
concrete pavement during the year 1912 
at a cost of $1.02 per square yard, includ- 
ing excavation. The base is 5 inches 
thick at the curb and 7 inches at the cen- 
ter and the top or wearing course is 1% 
inches thick over the entire pavement. 
The concrete for the base is mixed one 
part of Portland cement, two parts of 
sand and four parts of crushed stone or 
gravel. The mixture for the wearing - 
course is one part of cement to one and 
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THE HUBER ROAD ROLLER 
AND SCARIFIER ATTACHMENT 
LOWERS ROAD BUILDING COSTS 


‘‘No City or County can afford to be 
without these combination machines.”’ 


—with its unsurpassed surplus of traction power easily 


The H uber hauls graders, scarifiers and long wagon trains, thus 
ane ey of separate hauling engines. 

—Exceptionally strong in the belt, and furnishes most 

Road Rol le r economical power for running of stationary machinery. 


—attached to the rear axle which sustains all the pulling 
strain—ready for use the instant wanted—carried clear 


of ground and out of the way when not needed—tears 

up ground uniformly, regardless of the position of The Huber 
ground wheels—depth regulated by guides at either ial 
side—piston working against steam in a simple, inde- : Sca rifier 


pendent cylinder gives cushion compression on spikes 
steam power raises spikes from ground as desired—a 
single lever operates it either way—works close to curb. 


You cannot afford to invest in a roller until 
you are thoroughly posted on The Huber. 


SEND FOR COMPLETE PARTICULARS 


The Huber Manufacturing Co. 
601 Center St. MARION, OHIO. 
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one-half parts of clean sharp 
sand. The pavement is rein- 
forced with triangle mesh 
style No. 7, placed between 
the top and base courses. Ex- 
tension joints protected by 
means of Baker armor plate 
and filled with an asphalt 
filler are placed along the 
curbs and across the street 
every 30 feet. The material 
and labor costs were as fol- 
lows: 


Cement, $1.02 per barrel. 
Sand, 50 cents per cu. yd. 
Gravel, 45 cents per cu. yd. 
All f. o. b. Connersville, Ind. 
Common labor, $1 per day. 


The designing engineer was 
W. F. Ridpath, city engineer "© 
of Connersville, and the con- 1 
tractors were Greenwood, 
Connor, Boots & Gant, of 
Connersville, Ind. It may 
be interesting to note the compara- 
tive bids for other types of pavements 
that were entered at the time the con- 
tract was let for this Connersville work. 
The bids for brick pavements varied from 
$1.62 to $1.98 per square yard and for 
asphalt from $1.65 to $1.95 per square 
yard. Bids were asked for the following 
four types of concrete pavements: 

One-course with Baker armor plate pro- 
tected joints; the bids entered vary from 
$0.93 to $1.15 per square yard; two-course 
work with armor plate joint protection, 
bids varied from $0.99 to $1.44 per square 
yard; two-course with armor plate joint 
protection and wire mesh reinforcement, 
from $1.02 to $1.51 per square yard; two- 
course work without armor plate joint 
protection, but using wire mesh reinforce- 
ment, $0.96 to $1.50 per square yard. It 
will be noted that it was decided to use 
the highest class of construction using 
the two-course reinforced concrete type 
and all joints protected with steel plates. 
’ The township of DeKalb, IIl., construct- 
ed a short piece of reinforced concrete 
roadway pavement in 1912, the work be- 
ing done under the supervision of A. N. 
Johnson, state engineer. The pavement 
consists of one-course work, laid 6% 
inches thick, the concrete mixture being 
1. 2 and 3. Expansion joints were con- 
structed across the pavement every 50 
feet and protected by the Baker steel ar- 
mor plate. : 








Wagon Loaders for Handling Sand, 
Stone and Gravel 

In the Stone Age men who had need of 

a quantity of sand or stone, went to the 


nearest source of supply, filled a sack or 
skin by hand, slung it on their shoulders 
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Malleable Iron Buckets 
with Manganese Steel Teeth 


Ley Steel Bushed Chain 


Motor or Engine 
totally enclosed 


Chain Drive proteeted 











Adjustable 
Head Bearings | 


LINK-BELT portable loading machine for raising 
materials to wagons and cars. 


and walked back with it. Later some in- 
ventive genius constructed wagons or 
carts, and the more or less round wheels 
were probably looked upon as the last 
word in mechanical invention. After a 
while a shovel for loading carts was in- 
vented, and this combination of carrying 
in carts and loading by shovels has been 
in universal use ever since. Railroad 
cars are carts adapted to long hauls, and 
automobile trucks have somewhat re- 
placed horse-drawn vehicles, but the load- 
ing of these, except in very large opera- 
tions, is slow and done by hand labor. 
With the introduction of the steam shovel 
and the automatic grab bucket, a great 
advance in speed and economy was made, 
but the first cost, and difficulty of mov- 
ing these outfits about, make them eco- 
nomical only where they are used in the 
same place or moved a moderate distance. 

This is the second Stone Age. The 
tremendous increase of the recent years 
in the use of sand and stone, due to the 
growth of concrete work, and the great 
amount of road building, has caused the 
handling and re-handling of millions of 
tons of material, and in nine cases out of 
ten it has been done in the original shovel 
and cart way. This is especially true in 
the case of road building, where the loca- 
tion of the work is constantly changing, 
making necessary the loading and unload- 
ing of all the material used in construc- 
tion. The unloading has been simplified 
by the dump carts and _ self-dumping 
wagon, but the loading has been done by 
the same conditions which the ancients 
used—the man with the shovel. This is 
hard and exhausting work, and with the 
constant increase in wages and shorten- 
ing of the length of the standard working 
dav. has become a large and uneconomi- 
cal item in the cost of any large piece of 
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& Co., 
The Brown Chicago, 
Hotel Architects 
Des Moines, The 
Iowa. Van Dyck 
The Brown Heating & 
Apartment Plumbing 
Co. Ce.s 
Owner Des Moines, 
Heating 
Contractors 





Smokeless Firebox Boilers 


Mr. Ernest W. Brown, President of the Brown 
Apartment Company, owner of the above building, writes us: 
‘‘T have done a great: deal of boosting for your boilers since you 
installed them in our building. They have certainly been satis- 
factory and also very economical.”’ 


Two No. 112 KEWANEE Smokeless 
Firebox Boilers Installed Therein 


KEWANEE BSILER COMPANY 


Kewanee, Illinois 


Steel Power and Heating Boilers Branches: Chicago, St. Louis 
Radiators, Tanks & Garbage Burners New York, Kansas City, Salt Lake City 
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work. In these days of close margins and 
competition, nobody can afford to overlook 
any department of his business which is 
capable of improvement along the lines 
of efficiency; and here, in the loading of 














2. LINK-BELT machine equipped for 
loading sand. 


carts, we have a source of waste, and a 
very large one, which is increasing each 
year by leaps and bounds, in direct pro- 
portion to the amount of material to be 
handled. 

For example: Suppose you 


filled. The continuous feature of this 
elevator makes possible a high ¢a- 
pacity, and the short lift uses but little 
power. For handling gritty materials, a 
chain is used which has in its joints case- 
hardened pins and bushings which greatly 
prolong its life; and.for handling ma- 
terial like crushed stone, the buckets are 
fitted with manganese steel digging teeth 
or prongs, to prevent the excessive wear 
caused by the stone. These machines are 
not ‘diggers’ in the sense that they can 
be run back into a pile and made to dig 
it up, but the material must be trimmed 
by hand to the foot wheel by one or more 
men. The machine thus saves the labor 
of lifting the dead weight from the ground 
level over the side of the cart, and of 
course, when handling material such as 
sized gravel or anything that runs read- 
ily, a large amount can be fed to the foot 
of the machine by cascading or pulling 
down by shovels. This is especially true 
in handling hard coal or dry sand where 
the angle of flow is fairly flat. 


In actual operation, the engine of the 
machine is started, and a clutch thrown 
in, which puts the chain and buckets in 
motion, and the machine is backed into 
the pile until the buckets strike the ma- 
terial. They will pull through the ma- 
terial as long as it flows by gravity, but 
finally the buckets will have made for 
themselves a clear path. The material is 
then trimmed or fed by men with shovels 
into reach of buckets, and it is so much 
easier for men to push the material down 
in this way than to throw by shovelfuls 





have a contract which in- 
cludes the loading of several 
thousand tons of sand, stone 
or gravel from piles on the 
ground to cars or carts. The 
pay of laborers, the cost of 
transportation in carts, the 
first cost of material, the un- 
loading of the material from 
the carts, these are all prac- 
tically fixed amounts. The 
cost of loading the material 
from the storage piles into 
carts, however, is capable of 
a large reduction. This can 
be done by the use of an ele- 
vator mounted on wheels so 
as to be regularly moved 
about, and operated by small 
motor or gasoline engine. 
Such a machine is shown in 
Cut No. 1. It consists essen- 
tially of a single strand bucket 
elevator, with buckets at- 
tached at intervals of about 2 
feet, the whole mounted on a 
steel truck with large wheels. 
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The elevator delivers to a 8. EQUIPPED with rotary screen and especially 


chute from which carts are 


adaptable for repaving work. 
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Baker 


~ Armored 
Adopts en Pao Joint 






Showing Baker 
Contraction Joint and 
Protection Plate in place. 


BECAUSE 


It is the only method of protecting the expansion joints in concrete 
pavements against abrasion and at the same time insures a smooth, 
even joint absolutely flush with the general surface of the concrete. 


Over 1,249,678 
Square Yards now 
in use in Fifty Cities. 


“The only surface repair required on our concrete roads 
has been on the roads first constructed, where the joints 
were not protected with ‘armor plates.’ 


~y: from the Sixth Annual Report of the Board of County 
Road Commissioners of Wayne County. Mich., Sept. 30th, 1912. 
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All Necessary Apparatus 


is furnished with each shipment of armor 
plates, free of charge. 





We guarantee Baker Armor Plates to be 
perfectly crowned as specified, and entirely 
free from any defects of manufacture. 


Upon request we will send you booklet containing illustrations, 
specifications and full details. 


THE R. D. BAKER COMPANY 


DETROIT, MICHIGAN. 
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into the cart, that two men with one of 
these machines have handled sand at the 
rate of forty tons an hour, and one man 
working on hard coal can handle a ton a 
minute. Here, then, is the source of 
economy. By the use of a simple ma- 
chine, such as outlined abdve, two or 
three men can put material into carts at 
a rate which would require at least ten 
men if using shovels in the old time 
way. In dollars and cents it has been 
proved that a saving of from 5c to 10c a 
ton can be made in handling materials 
in any large quantity. From this it is 
easy to see what a large field there is 
for this type of machinery, and what a 








4. EQUIPPED with bevel drive and stearing gear for 
self-propulsion over short distances. 


large saving can be effected when the 
quantity is anything over 20 tons a day. 
Portable loaders are also being used by a 
number of concerns merely to relieve the 
congestion in their yards, even tho the 
loading is done by the cart drivers who 
are paid by the purchasers of the sand. 
Starting with the original idea of an 
elevator mounted on wheels, a surprising 
number of modifications have been made 
in their use. Cut No. 3, page 190, shows one 
of these. It consists essentially of the ad- 
dition of a rotary screen at the head of 
the elevator, delivering screenings to 
one chute and rejections to another. This 
type of machine has been used mostly 
for repaving macadam roads. The old 
macadam is plowed up and broken, and 
fed by a gang of men to the foot of the 
elevator, which delivers it into the screen. 
By means of the screen the sand and dirt 
are taken out and delivered to a wagon on 
the side, and the rejections of the screen, 


consisting of screened material of a cer- 
tain size, are delivered to a wagon on the 
other side and can be used over again for 
the new work. It is very easy to see 
what a large saving this effects, to pro- 
duce a clean sized product, right on the 
scene of operation, ready to use, and 
loaded in wagons. 

Another modification of these machines 
is shown in Cut No. 4. On this type, driv- 
ing gears have been added to make the 
machine self-propelled in either direction. 
The operator stands on the running board 
at the head of the frame, with his start- 
ing and stopping levers, steering gear and 
engine control, all within easy reach. 
The advantage, of course, of 
the self-propelled type is in 
traveling short distances, and 
in moving from one bin to an- 
other where several kinds of 
material have to be handled. 
The capacity of all of these 
types of machines is about 50 
tons an hour, but this, of 
course, can be very easily in- 
creased or cut down by 
changes in the size of the 
buckets. In actual practice, 
while the buckets have a the- 
oretical capacity of 50 tons an 
hour, the amount of material 
delivered into the wagon by 
the machine depends entirely 
on the uniformity with which 
the material is trimmed or 
fed to the machine, and this 
is largely a matter of practice 
with the trimmers. 

Cut 2, p. 190, shows another 
form of machine designed for 
handling sand. The elevator 
is made slightly steeper, and 
the spout at the head is piv- 
oted so that it can discharge 
in front or on either side 
of the machine. This feature makes for 
speed. In a case like the one shown in 
the cut, a car can be run to one side of 
the machine and be filled, and in the 
meantime another car placed in position 
at the far side. The spout is rotated thru 
180 degrees, which delivers the supply at 
once to the second car, eliminating prac- 
tically all waiting for cars. The elevator 
shown in the cut was installed in a sand 
bank 40 to 50 feet in height, and on ac- 
count of thé soft nature of the ground 
was operated on planking. A _ large 
amount of material, however, can be 
trimmed down the bank without moving 
the machine. When the angle of repose 
of the sand is about reached, 2 or 3 feet 
is cleared away from in front of the 
wheels, and two or three planks are laid 
on which to roll the machine back within 
reach of the bank. 

From the fact that most sand or gravel 
banks and sand piles are remote from 
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After the grade is prepared the material is hauled on the road largely by our 
Port Huron steam road engines. Each Port Huron hauling wagon shown 
above contains seven tons of material, and on an average length haul will 
make as many trips per day as a good team. Epwarbp N. Hines, 
Board of County Road Commissioners, Wayne County, Mich. 


The Port Huron Line 


means 


GOOD ROADS 
















The New York—Port Huron ‘‘Standard’’ Road The Port Huron All-Steel Hand-Steering, Re- 
Rollers—2 sizes. versible, Stone Spreading and Dump Cars. 
Port Huron General Purpose Road Rollers— Port Huron All-Steel Stone Spreading and Dump 


Cars. 
New York—Port Huron Scarifiers. 
Port Huron Road Making Machinery. 


sizes. 


Port Huron Hauling Engines. 


Let us send you photos showing The Port Huron Line in operation on 
many of the most important and largest road building jobs in the world. 


PORT HURON ENGINE & THRESHER COMPANY 


We are prepared to Furnish any Machine, Implement or Tool used in the construction of good roads. 


Representatives in all principal cities. Booklet No. 10 on request. 








PORP HURON, MICH. 


Se 
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the source of electric current, a majority 
of these machines are equipped with gaso- 
line engines. The engines are similar to 
those used on agricultural and farming 
machinery, and are fitted with a magneto 
which saves all trouble with batteries, 
and also a governor to keep the speed 
within limits. The load on the elevator 
is of course, constantly varying, and the 
use of the governor prevents any racing 
of the engine at periods of light load. 


Cut No. 5 shows one of the 


large piles are now moved with the mini- 
mum of expense and at a good profit. 
While a great many portable wagon 
loaders are in successful daily operation 
handling stone, sand, gravel, coal, earth, 
pyrites, etc., their general use for load- 
ing materials is only in its infancy. With 
the increased difficulties of securing effi- 
cient common labor, employers are find- 
ing it profitable to use modern labor-sav- 
ing machinery. The wagon loader will 





most successful applications | 
of the portable loader. This 
machine is being used on a 
contract calling for several 
miles of concrete road bed, 20 
feet wide and 6 inches thick. 
The stone and sand are de- 
posited by carts in piles as 
shown, at intervals of about 
200 yards. The concrete is 
mixed in a portable mixer, 
and the value of a wagon 
loader here is in the speed 
with which the wheelbar- 
tows canbe loaded for filling 


eee 





the mixer. The loader was 5. LOADER in use on concrete pavement work 


fitted with a special chute 
and gate for filling the bar- 
rows, and the chute has a 
capacity of several barrow loads of stone. 
The one or two men can keep the hopper 
full, and when a man wants a barrow 
load of stone he can get it in less than 
five seconds. The foreman in charge of 
this work states that from his previous 
experience in road building, he estimates 
that three men and this machine replace 
a force of ten men, which he has had to 
have for this operation on all his former 
work. The upper chute on this loader is 
of course used: for filling wagons, and is 
put in operation by the closing of the 
gate leading to the wheelbarrow storage 
hopper. The location of the stone and 
sand piles, and the quantities in them, 
are calculated to keep just ahead of the 
finished road-bed, and when one pile is 
used up, the mixer and loader are pulled 
by horses to the next stone pile. 

Another very successful application of 
the wagon loader is in quarries, where 
there are no storage pockets. Stone can 
be stored in fall and winter, and at a very 
small proportional cost it may be reloaded 
into carts and wagons for shipment at 
the height of the season. Most quarries 
find a ready market for all the stone they 
can produce in the summer, and it is a 
well known fact that larger quantities of 
this material could be sold if the pro- 
ducers stored the stone in large piles. 
Heretofore, because of the high cost of 
moving these piles, it was not considered 
wise to make large storage piles. With 
the portable wagon loader, however, these 


equipped with two chutes, the upper for wagon- 
filling, the lower for wheelbarrows. 


not go on strikes, or lay off on special 
holidays, etc: Teamsters, as a rule, are 
well pleased with the loading machines, 
as they are relieved of the work of shovel- 
ing into wagons. All the wagon loaders 
described in this article were manufac- 
tured by the Link-Belt Company, of 
Philadelphia. 





Proper Housing of Meters 


By Harry Ruthauff, Commissioner De- 
partment of Public Property, City 
of Decatur, Il. 


In the year 1907 we started a syste- 
matic housing of our water meters be- 
lieving that the installation of a practical 
and uniform meter box thruout the city 
would be most beneficial for all con- 
cerned. Our experience previous to 1907 
proved that meter boxes should not only 
be considered as housing for meters but 
that the most efficient meter box is that 
box which would permit of the most 
ready access for reading, inspection or 
repairs at all times. After considerable 
investigation we, in 1907 purchased from 
the H. W. Clark Company at Mattoon, 
Illinois, an iron collapsible form. This 
form enables us to make concrete boxes 
at a very smali expense which we fur- 
nish to the consumer at cost, namely 75 
cents. The lids are shipped to us by the 
H. W. Clark Company which are also 
furnished the consumer at cost, namely 
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Multi-Stage-Centrifugal Pumping Engine 


1000 Gallons per Minute at 120 Ibs. Pump Pressure 
600 Gallons per Minute at 200 lbs. Pump Pressure 


Built in two sizes, 750 and 1000 gallons 
capacity per minute at 120 lbs. Pump 
Pressure and can be furnished with or 
without hose body and chemical tanks, as 
desired. 


DELIVERS MORE GALLONS PER MINUTE AT 
HIGHER PRESSURE THAN ANY OTHER 
PUMPING ENGINE IN THE WORLD. 











No Wearing Parts No Springs 
No Relief Valves No Vibration 
Slow Speed Motor High Efficiency 


Particulars on request 


THE SEAGRAVE COMPANY 


COLUMBUS, OHIO 
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$2.50, thus making the total cost of 
meter box, complete to consumer about 
$3.25. 





CLARK Collapsible Form for constructing 
concrete meter bozes. 


We installed twelve of these .meter 
boxes in 1907. They were so satisfac- 
tory that we made 438 installations in 
1908, and since that date we have in- 
stalled 53 more. 
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had any trouble whatever on account of 
freezing. This record has been made in 
spite of the fact that these installations 
have been subjected to 23 degrees be- 
low zero weather. 

Our experience has taught us that the 
outside installation of meters, so housed, 
ig not only practical but exceedingly 
economical. Outside installations can be 
read without annoyance to consumer or 
loss of inspector’s time in making re- 
turn trips occasioned thru occupants of 
premises not being at home. 

The heavy cast iron covers of these 
boxes are partially covered over with 
paving material or earth. Absolute pro- 
tection from frost is secured by this par- 
tial bearing of the earth. The only por- 
tion of the housing which is exposed is 
the 8-inch lid. The large air space with- 
in the box together with the radiating 
surface of the earth at the bottom of the 
box, below the frost line, permits the 
natural warmth of the earth to surround 
the meter and the riser pipes. These 
riser pipes being away from the walls 
of the box permit this warm air to com- 
pletely surround them and thus there is 
no frost connection to the meter itself. 





Laying Cement Sidewalks 


By P. W. Fowler, Contractor, Topeka, 
Kansas. 


At the present time the question of 
sidewalk building is receiving merited 
consideration, and the reason for this is 
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CAST IRON cover for Clark Concrete Meter Bozes. 


Meters when properly placed in one of 
these boxes will not freeze. There must 
not be any dirt left in the box above the 
bottom of same however. 

We set all of our meters 18 inches 
from top of lid to top of counter on 
meter and while we have had some ex- 
tremely cold weather since our meter 
system has been installed we have not 


very apparent. It is just as important 
that a sidewalk be properly constructed 
as it is that a pavement receive due at- 
tention. 

The “cheapness of first cost” has fort- 
unately been exploded. When that alone 
is its only recommendation, “hit or miss” 
sidewalk construction is bound to plunge 
into debt the community adopting it. 
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MODEL OF 1912 ONE-CAR PLANT. 








1,000 SQUARE YARDS 2-INCH TOPPING PER DAY. 


HETHERINGTON RAILWAY ASPHALT PAVING PLANTS 


The product of 16 years experience in Plant Building by the originators of the first railway 
plant. Still lead, are only safe railway plants made. 


THESE PLANTS HAVE NO EQUALS. WRITE FOR CIRCULARS. 
HETHERINGTON & BERNER, - INDIANAPOLIS. IND. 


1,500 SQUARE YARDS AND 2,000 SQUARE YARDS PER DAY. 
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MODEL OF 1912 TWO-CAR PLANT. 
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The initial cost of concrete sidewalk 
construction is sometimes higher but 
more frequently lower than other forms 
of prominent construction. That which 
makes concrete walk construction ap- 
peal, however, is the fact that when once 
laid it incurs but little maintenance ex- 
pense, and the money previously expend- 
ed for that purpose is thus diverted into 
the construction of more sidewalks of 
the same durable type. 

The contractor is vitally interested in 
the rapidly increasing popularity of the 
concrete walk, as he can obtain mater- 
ials near at hand permitting him to lay 
same at a profit to himself. In our work, 
we use those types of mixers which are 
most handy to use, and which are inex- 
pensive from a standpoint of operating 
cost. On many of our jobs we use three 
men in putting down sidewalks, and can 
put down three times as much yardage 
with a “Standard” mixer in the same 
length of time, as we used to by: hand. 
Then we do better work, save. one-tenth 
amount of cement formerly required, and 
there are no mixing boards or boxes to 
move from job to job and no big amount 
of cleaning up to do after each job. Our 
“Standard” mixer differs from all other 
batch mixers in the important feature of 
being built low so that it can be charged 
directly from barrows, requiring only 
slightly inclined runways, instead of be- 
ing high above the ground, necessitating 
the use of some form of mechanical 
charging device. 

While the “Standard” mixer is appro- 
priate for use on different kinds of work, 
we believe that it is particularly suita- 
ble for sidewalk work, as it not only runs 
between the forms in a nice shape, but 
it has no charging elevator, and is there- 
fore more portable than any other batch 
mixer of equal capacity, : 

The charging platform is attached to 
the truck and with the inclined runways, 
is portable with the machine. This en- 
tire outfit is very simple and consists of 
few working parts, with ho unnecessary 
weight and for this reason it can be 
quickly moved on the job by manual la- 
bor or drawn by one or two horses, de- 
pending upon the size and the equip- 
ment, and is ready for operation as soon 
as it arrives on the job. 


The “Standard” mixer is so designed 
that it discharges high above the ground, 
affording ample clearance for barrows or 
carts. It is always under perfect con- 
trol, and the batch\may be discharged 
- wheelbarrow loads or as a unit as de- 
sired. 


The material from the barrow is 
charged thru the large opening into the 
drum very quickly. In charging the 
drum it is preferable to put water in 
first, then a barrow of stone or gravel, 
to be followed with a barrow of sand. 
The cement can be preferably placed on 
top of the sand and both dumped togeth- 
er. A final barrow of stone follows the 
sand and cement. This method, of 
course, is based on the one bag batch. 

By charging the mixer in this manner 
it is only necessary to rotate the drum 
two or three revolutions after the last 
barrow of material is delivered to the 
mixer before the batch is ready for dis- 
charging. This is due to the fact that 
the aggregates are being mixed during 
the process of charging and it is only 
necessary to thoroly mingle the last bar- 
row load with the other material. 





Trade Publications 


The Semet-Solvay Co., Syracuse, N. Y.. 
issue a handsomely illustrated booklet 
on “Solvay Protective Points” for paint- 
ing structural steel. 

The Lehigh Portland Cement Co., issues 
“The Lesson of the Floods,” to show the 
greater resistance of reinforced concrete 
bridges and the destruction of steel 
bridges, which, barring two or three er- 
rors in names of bridges and of engi- 
neers, is a convincing proof of the superi- 
ority of modern construction, especially 
with concrete materials. 

Case road machinery is the subject of 
a new booklet of the J. I. Case T. M. Co., 
Racine, Wis., showing their road rollers, 
convertible into road spikers and hauling 
engines, road graders and levelers, en- 
gine tenders and road sprinklers, and rock 
crushers, elevators, screens and bins. 

The Universal Portland Cement Co., 
publishes a very comprehensive booklet 
of 96 pages on concrete pavements, side- 
walks, curb and gutter, which is fully il- 
lustrated. 

The Brown Hoisting Machinery Co., 
Cleveland, O., will send on request Pamph- 
let I on Brown hoist locomotive crane 
with supplement showing equipment with 
lifting magnet; also circulars on Brown 
hoist buckets for all kinds of contract 
work, and catalog E of Brown hoist buck- 
ets and tubs. 

The Universal Portland Cement Co., has 
issued quite a complete book of 224 pages 
with 159 illustrations on “The Concrete 
House and its Construction,” which it 
will send on receipt of $1. 
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with JOINTITE. 
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BY ACTUAL TEST HAS PROVEN THE BEST 
IMPERVIOUS JOINTING COMPOUND 
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N i / 
ADHESIVE EASILY HANDLED 


ECONOMICAL PERFECT INSULATOR 
WATERPROOF ACID AND SOIL PROOF 


—Does not take fire readily upon heating. —Will not sput- 
ter or fly in wet trench work. —Requires no calking. 


—Roots of trees cannot work through JOINTITE” } 





—Lines filled with JOINTITE can be backfilled 
\ immediately after joints are poured. 


Send for a Free Copy of our Catalog today. j 
SEIS N ij 


Pacific Flush Tank Co., Inc. £ 


SKILLED 
LABOR IS 
REQUIRED 









108 S. La Salle St. CHICAGO. 
149 Broadway NEW YORK. 
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CONTRACTING NEWS 


ROADS AND PAVEMENTS. 


BIDS REQUESTED. 


Cleveland, O.—Aug. 20, until 11 a. m., for 
the improvement of Kinsman No. 5 road, 
Orange township. John F. Goldenbogen, clerk 
of county commissioners. 

Cleveland, O.—Aug. 16, until 11 a. m., for 
the improvement of the Emery road from 
Warrensville township. Certified check $1,- 
000, made payable to Cuyahoga county. John 
F. Goldenbogen, clerk of county commis- 
sioners. 

Crookston, Minn.—Until Aug. 12, for pav- 
ing portions of North Broadway and East 
Seventh street with westrumite asphalt mac- 
adam, approximately 9,861 square yards. A. 
M. Childs, city clerk. 

Oneida, N. Y.—Until Aug. 19, the board of 
public works will open bids for the construc- 
tion of 12,350 feet of improved road at Ken- 
wood in the first ward, the road to extend 
from the county line bridge near Kinsley 
Corners southward to a point in front of 
the Oneida Community Home building. 

Toronto, O.—Until.Aug. 17, for the im- 
provement by grading, draining, curbing and 
paving of Daniels street, Loretta avenue, 
West Main street, River avenue and Third 
street. Separate bids must be made on each 
street. Certified check, $500. J. P. Kelly, 
village engineer; James Conner, village clerk. 

Towson, Md.—Until Aug. 14, for construc- 
tion of a section of State highway on the 
Warren road, between York turnpike and the 
Franz store, length 1.39 miles. Estimated 
cost, $9,100. E. Stanton Basley, secretary of 
county highway commissioners. 


CONTRACTS AWARDED. 


Birmingham, Ala.—The Alabama Paving 
Co. was awarded contract for the paving of 
Fourteenth street with brick. Bid, $16,718. 

Bremen, Ind.—Contract for 15,000 square 
yards of paving has been awarded to the 
Northern Construction Co., of Elkhart, Ind., 
at $1.70 per square yard. 

Connersville, Ind.—Contract for paving 
twelve streets with cement was awarded to 
Wm. Coin, of Frankfort, at $48,000. 

Elizabeth, N. J.—The Standard Bitulithic 
Co., 50 Church street, has been awarded a 
paving contract at approximately $100,000. 

Glencoe, Ill.—Contract for paving Railroad 
and Milton avenues with’ brick has been 
awarded Wm J. Walter, local contractor, at 
bid of $15,239. 

Lonoke, Ark.—The contract for the con- 
struction of 25 miles of macadam road in 
Road District No. 4 was awarded the T. H. 
Bunch Commission Co., of Little Rock, at 
bid of $91,900. 

Milwaukee, Ore.—The Montague-O’Reilly 
Co., of Portland, was awarded contract for 
the paving of Front street with asphalt, at 
$40.000. 

Olathe, Kan.—The contract to macadamize 
1% miles of road on the Strang line has 
been awarded Maley & Kelly, Kansas City, 
Mo. 

Reading, Pa.—J. K. Faust & Son, local 
contractors, were awarded the contract for 
various street improvements at approximate- 
ly $30.000. 

Yonkers, N. Y.—The following contracts 
have been awarded: For paving Warburton 
avenue, to Kearns & Hart, at $98,760; for 
paving South Broadway, to the Harlem Con- 
tracting Co., at $35,055, and for paving Lud- 
low street, to Warren Bros., at $23,012. 


BIDS RECEIVED. 


Los Angeles, Cal.—The following bids were 
received by the board of public works for ex- 
cavating 145,000 cubic yards in Harbor boul- 
evard, from Palos Verdes to Fifth street: 
Russell-Greene-Foell Co., $46,980; Shattuck- 
Edinger Co., $52,200; Occidental Construc- 
tion Co., $58,000; Richard Rothwell, $92,800. 
On an alternative proposition of excavating 
292,000 cubic yards, the following were re- 
ceived: Shattuck-Edinger Co., Fg 440; Oc- 
cidental Construction Co., $131,4 

New York, . Y¥.—Bids for , ee 
about 30 miles of bituminous pavement and 
3 miles of waterbound macadam pavement 
on the highways around the Ashokan Reser- 
voir in the towns of Olive, Marblehead, Hur- 
ley, Woodstock and Kingston, Ulster county, 
were received by the board of water supply, 
July 22, as follows: State Highway Con- 
struction Co., 233 Broadway, New York, 
$669,000; Winston & Co., 11 Pine street, New 
York, $746,000; John E. Consalus and Horton 
Bence, State street, Albany, $696,000; Bor- 
ough Asphalt Co., and Cannon Engineering 
Co., Metropolitan avenue, Brooklyn, N. Y., 
$719,000. 


CONTEMPLATED WORK. 


Bakersfield, Cal.—$2,500,000 bonds have 
been voted for the improvement of highways 
in Kern county. The work includes about 
227.5 miles of roads which will radiate from 
Bakersfield, and will also connect with the 
state highway, which runs through Bakers- 
field. C. R. Summer is chief engineer. 

Joliet, Ill—The city council has passed an 
ordinance for the repaving of Herkimer 
street from Jefferson to Clay street with as- 
phalt. Estimated cost, $12,674. C. D. O’Cal- 
lahan, city engineer. 

Seattle, Wash.—The city council has or- 
dered the following street improvements, and 
bids will be asked: Grading Fourteenth ave- 
nue, N. W., estimated cost, $34,390; grading 
Orchard street, estimated cost, $82,120; re- 
surfacing West Sixtieth street, estimated 
cost, $19,918, and paving Thirty-fourth street, 
N. W., estimated cost, $7,072 


SEWERS. 
BIDS REQUESTED. 


Appalachia, Va.—Bids will be received bv 
E. A. Collins, city recorder, until Aug. 19, 
for constructing a sewer system here, to in- 
clude about 28,000 feet of tile pipe. 

DeKalb, Ill.—Until Aug. 25, for construct- 
ing approximately 16 miles of tile pipe sewer, 
8 to 24-inch, with 500 manholes and sewage 
purification works. M. J. Henanghan, presi- 
dent board of local improvements. 

Newark, N. J.—Sept. 9, until 2 p. m., for 
construction of Section 3 for the outfall pres- 
sure tunnel beneath portion of Jersey City, 
Bayonne and Newark Bay. Approximate 
quantities, Section 3. All bids will be com- 
pared on the basis of the engineer’s estimate 
of quantities of work to be done, as follows: 
Item 1—Earth or rock excavation and refill- 
ing in tunnel, for 144-inch circular concrete 
sewer, between Station 0-00 and shaft near 
Station 20-00, including excavation and re- 
filling of.all shafts, etc., 2,000 linear feet. 
Item 2—Earth or rock excavation and re- 
filling in tunnel for 144-inch circular con- 
crete sewer. on low level line across Newark 
Bay, including excavation and refilling of all 
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Asphalt Macadam Pavement, La Crosse, Wis. 
Constructed with Sarco Asphalt Binder No. 298. 


If you see the label on the drum, that’s as far as you 
3 

need to look. None but absolutely perfect Asphalts are shipped 

under that label. 


The following is what the La Crosse Leader Press has to say of 
the SARCO Macadam Pavement in La Crosse, Wisconsin: 


“Shore Road Completed.—The road along 
the shore, from Peal to Jay streets in the New 
Riverside Park, is practically completed, and 
scores of automobilists have taken advantage 
of the improvement to make spins along the 
river front. The smooth stretch of asphalt, 
just at the water’s edge, is one of the most im- 
pressive stretches of highway which can be 
found anywhere along the upper Mississippi.” 


This type of pavement is ideal for Country Roads 
and streets in the residential part of the city where 
traffic is light. . 


SARCO Asphalt Binder No. 298 is refined especially 
for Asphalt Macadam Pavements. Specify it and you 
need have no fear of the results you will obtain. 


Specifications and data on request. 


t and Rubber Co. 


137 So. La Salle St. CHICAGO. 
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shafts, etc., 9,020 linear feet. Item 3—Earth 
or rock excavation and refilling in compressed 
air, on high level line across Newark Bay, 
for 144-inch circular concrete sewer, includ- 
ing furnishing and use of full circumferen- 
tial metallic plated and anchor bolts, and 
including the excavation and refilling of all 
shafts, etc., 9,020 linear feet. Item 4—Con- 
crete, masonry, in tunnel, shafts and effluent 
controlling chamber of portland cement mor- 
tar, including all appurtenant work, 35,000 
cubic yards. Item 5—Concrete masonry in 
compressed air tunnels and shafts, made 
with portland cement mortar, for high level 
tunnel across Newark Bay, including all ap- 
purtenant work, 25,000 cubic yards. Item 6— 
Steel reinforcements for concrete in place, 
40,000 pounds. Passaic Valley sewerage 
commissioners. John S. Gibson, clerk, Essex 
building, Clinton street, Newark, N. J. 

Washington, D. C.—Aug. 19, until 2 p. m, 
for construction of a sanitary sewer system 
for Platt National Park, Sulphur Springs, 
Oklahoma. Certified check, $15, for safe re- 
turn of plans and specifications. Plans may 
be examined at office of mayor of Sulphur 
and office of superintendent of Platt Na- 
tional Park. Address proposals to Secretary 
of Interior, Washington, D. 


BIDS RECEIVED. 


Yonkers, N. Y.—Bids for constructing a 
sewage settling, reducing oor _ screening 
plant at the intersection of the Bronx Valley 
sewer with Tibbett’s brook, Yonkers, were 
received by the Bronx Valley sewer com- 
mission, White Plains, July 12, as follows: 
On commission’s plans and _ specifications: 
William Horne Co., 37 East Twenty-eighth 
street, New York, $267,380; J. E. Dawson, 
Yonkers, N. Y., $282,879; John P. Bonney 
& Co., 45 York street, Brooklyn, N. Y., $284,- 
897; Phoenix Construction Co., 41 Park Row, 
New York, $327,423; Hugh Nawn Contract- 
ing Co., 200 Fifth avenue, New York, Cow 
Bay Waterproofing, $329,419; Gunite Water- 
proofing, $318,561. On alternate plans and 
specifications: Molloy & Murray, Yonkers, 
N. Y., without sterilization, $196,988; with 
sterilization, $219,968. 


CONTRACTS AWARDED. 


Geneva, Ind.—The contract to lay about 
7,218 feet of 10 to 36-inch pipe sewers has 
been awarded to Meyers and Richards, De- 
eatur, Ind. Bid, $18,500. 

Houston, Tex.—Contracts for constructing 
lateral sewers in the South End have been 
awarded by the city commissioners as fol- 
lows: In Rusk avenue, to F. E. Horton, 
Houston, at $11,722; in Dallas avenue, to 
the Collins Plumbing Co., Houston, at $25,- 
898: in Beli avenue, to the same firm, at 
$22,961. 

Muscatine, Ia.—The contract to construct 
sewers in Subdistricts 23, 24, 25 and 26 of 
Main District 1, has been awarded to R. K. 
Smith, Muscatine, as follows: 23, $4,056; 
24, $3,386; 25, $2,778; 26, $1,684. The other 
bids were A. Korneman, $4,117, $3,466; 25, 
no bid; 26, 1,684. J. H. Seldon, $4,298, $3,- 
773, $3,342, $1,870. D. E. Keuler, $4,105, 
$3,411, $2,815, $1,704. Independent Con- 
struction Co., $4,213, $2,607, $2,918, $1,793. 

Oskaloosa, Ia.—The contract to construct 
7,000 feet of 12 to 15-inch vitrified sewers 
here has been awarded to the Independent 
Construction Co., Davenport, Ia. at $28,- 
379. The other bids were: Black Hawk 
Construction Co., Waterloo, Ia., $30,040; Ly- 
tle Construction Co., Sioux City, Ia., $29,227. 

Polytechnic, Tex.—The contract to con- 
struct a sewer system here has been awarded 
to A. T. Muller, Dallas, at $14,950. Plans 
for the system were prepared by Nagel & 
Peterson, consulting engineers, Muskogee, 
Okla. 
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WATER WORKS. 


BIDS REQUESTED. 


Herkimer, N. Y.—Until Aug. 12, for two 
150-h.p. boilers set upon foundations at 
pumping station, also at same time for a per- 
forated radial brick chimney 125 feet high. 
Eugene P. Parsons, clerk of public service. 

Weldon, N. C.—Until Aug. 20, for con- 
struction of a water works and sewer sys- 
tem. W. C. Riddick, consulting engineer, 
West Raleigh, N. C. 


CONTRACTS AWARDED. 


Marion, N. Y.—The contract to construct 
a water system here has been awarded to 
Charles R. Lewis, Illion, N.Y., at $23,023. 
The other bids were: W. W. Chadsey, 
Schenectady, $27,667; A. Dancey Contract- 
ing Co., Fairport, $25,100; S. Soper & Son, 
Seneca Falls, $24,227; Fischette Bros., Clyde, 
$24,845; Huchinson & Van Ostrand, Newark, 
$27,614; Patrosino Bros., Clyde, $25,173. The 
contract involves the construction of four 
miles of 6 and 8-inch cast iron pipe line, a 
pumping station and_ storage _ reservoir. 
Plans were prepared by H. C. Kittredge, con- 
sulting engineer, Rochester, N. Y. 

Neligh, Neb.—The contract to furnish and 
erect a triplex pump of 500,000 gallon ca- 
pacity, a brake test fuel oil or distillate en- 
gine and a 10,000-gallon steel storage tank, 
has been awarded to the Alamo Engine & 
Supply Co., Omaha, Neb. 

Olivet, Mich.—W. L. Dillon, of Ft. Wayne, 
Ind., was awarded the contract for the in- 
stallation of the waterworks system. Bid, 
$14,500. 

Pierre, S. D.—The contract to construct a 
rubble concrete dam across Hilger’s gulch on 
Capitol avenue, in the city of Pierre, has 
been awarded to Josef Stainer, Pierre, at 
$8,351. The other bids were: Ward & 
Weighton, Sioux City, $10,605; R. B. Airey, 
Pierre, $9,988; Pierre Cement & Construction 
Co., $11,295. 

Randolph, Mass.—The Randolph & Hol- 
brook Water Works Co. has awarded a con- 
tract to the Epping-Carpenter Co., Pitts- 
burgh, Pa., for furnishing a high duty Cor- 
liss cross-compound condensing pumping en- 
gine. 


BRIDGES. 
BIDS REQUESTED. 


Cleveland, O.—Aug. 20, until 11 a. m., for 
the construction of bridge work per Report 
No. 3165, concrete steel bridge on the Lee 
road, Warrensville township. Certified check, 
10 per cent. of engineer’s estimate, payable 
to Cuyahoga county. John F. Goldenbogen, 
clerk of county commissioners. 

Cleveland, O.—Aug. 16, until 11 a. m., for 
furnishing labor and material for construc- 
tion of the super-structure of the Detroit 
Superior bridge. Certified check, $10,000, 
payable to the treasurer of Cuyahoga county. 
Certified check or currency for $25 must be 
deposited as guaranty for return of plans. 
JohneF. Goldenbogen, clerk of board of coun- 
ty commissioners. 

Defiance, O.—Aug. 11, until 2 p. m., for 
furnishing all material and labor for the 
construction of a concrete flat top bridge, 
Section 3, Farmers township, abutments for 
bridge between Secs. 10 and 11, Hicksville 
township, and for wall at south abutments 
of Francis street bridge, this city. S. 
Gruner, county auditor. 

Fernandina, Fla.—Until Aug. 13, for fur- 
nishing material and constructing a plate 
girder draw bridge 149 feet, also 600 feet 
of pile and timber approaches for same, price 
to be per lineal foot. Board of county com- 
missioners. 
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Near the first hole, Pelham Bay Park links, N. Y. 


Two Mowers in One 


You get practically two horse mowers in one with Coldwell 
Demountable Cutters. These cutters are removable at will, like 
the blade of a safety razor, and two or more go with each machine. 


If one cutter needs sharpening or repair, it takes less than a 
minute to remove it from the frame and attach another. 


No waste of time sending the whole mower to the shop. No 
heavy freight charges. 


Send for leaflet giving full description and prices, together with 
practical booklet on The Care of Lawns. 


The Coldwell Company makes 
lawn mowers in 150 different styles 
and sizes. The Coldwell Combi- 
nation Roller and Motor Lawn 
Mower is the best and most eco- 
nomical mower ever made for use 
on large stretches of lawn. 


Demountable Horse Mower 


Always use the BEST. The BEST is the cheapest. 
Coldwell Lawn Mowers are the BEST. 


COLDWELL LAWN MOWER COMPANY 


Philadelphia NEWBURGH, NEW YORK Chicago 
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Kansas City, Mo.—Aug. 19, until 2 p. m., 
for construction of the Twelfth street traffic 
way viaduct. Each bid must be accompanied 
by a certified check equal to five (5) per cent. 
on the first ten thousand dollars of the bid, 
and two and one-half (2%) per cent. on all 
sums above ten thousand dollars ($10,000), 
payable to M. A, Flynn, city comptroller, con- 
ditioned: that the successful bidders will en- 
ter into a contract with Kansas City for said 
work. Work to be completed within fifteen 
months from date of contract. Bids must 
be enclosed in a sealed envelope, and ad- 
dressed to E. J. McDonnell, secretary of the 
board of public works, City Hall, Kansas 
City, Mo., endorsed on outside of envelope, 
“Bids on construction of Twelfth street traf- 
fic way viaduct.”” E. J. McDonnell, secretary 
board of public works. 

Stenvenville, O.—Aug. 19, until noon, for 
furnishing labor and material necessary for 
construction of the substructures for Bridge 
No. 17, in Saline township, known as the Id- 
ding’s bridge, and for Bridge No. 28, in Is- 
land township. Also for steel superstructures 
for same. Bidder may submit plans with 
bids on_ steel superstructures. Certified 
check, $300, required with each bid. John 
L. Means, county auditor. 


BIDS RECEIVED. 


Marysville, O.—Bids were received at the 
office of the county auditor on July 12, as 
follows for the Essex bridge, Jackson town- 
ship: The Capitol Const. Co., Columbus, O., 
$6,800; Croghan Const. Co., Fremont, O., 
$6,194; E. M. Scully, Columbus, O., $6,923; 


Home Engineering Const. Co., Canton, O., 
$7,000. For A Shields bridge, Mill Creek 
township: M. Scully, $6,370; Croghan 


Const. Co., $6, 450; Standard Engineering Co., 
Toledo, $6, 486: The Capitol Const. Co., $6,- 
492; Home Engineering Const. Co., $6,500. 
For the Kennedy bridge, Taylor township: 
Home Engineering Const. Co., Canton, O., 
$5,787; The Capitol Const. Co., Columbus, 
O., $5,999; Croghan Const. Co., Fremont, O., 
$6,040, and for the Thompson bridge, Mill 
Creek township: Croghan Const. Co., Fre- 
mont, O., $4,549; The Capitol Const. Co., 
Columbus, O., $3,495; Home Engineering 
Const. Co., Canton, O., $3,550. 

Wilmington, Del.—Bids for the construc- 
tion of the Third street bridge over the 
Christiana river at Wilmington, were re- 
ceived as follows: Superstructure: Strobel 
Steel Construction Co., Chicago, IIl., $126,- 
514; Penn Bridge ee Beaver Falls, Pa., 
$126, 900 and $127,80 0: Pennsylvania Steel 
Co., Philadelphia, Pa., $137,000 and $139,000; 
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Coomeraney: Pa., 
$136,000; James I. Vincent, New York, N. Y., 


Nelson-Meredith Co., 


$110,000. Substructure: Nelson- Meredith ‘Co., 
$87,100; Atlas Bridge Co., Wilmington, $75,- 
592; McLean Construction Co., Baltimore, 
Md., $102,250; Girard Construction Co., Phil- 
adelphia, $74,227. 


LIGHTING. 


CONTEMPLATED WORK. 


Batesville, Ind.—The installation of addi- 
tional equipment in its power plant is under 
consideration by the Batesville Electric Light 
and Power Co. A. W. Romweber, secretary. 

Bryan, O.—Plans are being prepared for 
the installation of an ornamental street light- 
ing system, to cost $5,000. 

Cedar Rapids, Ia—Contract has been 
awarded the Murray Iron Works, of Burling- 
ton, Ia., for furnishing boilers for the electric 
light plant. Contract price, $12,868. The 
General Electric Co., of Ft. Wayne, Ind., was 
awarded the contract for the electrical’ sup- 
plies. Bid, $9,518. 

Imperial, Cal.—The city council is consid- 
ering plans for the installation of a municipal 
electric light plant and system. I. B. Funk 
is interested. 

Lestershire, N. Y.—The installation of an 


- ornamental street lighting system is under 


consideration by the board of trustees. 
Windom, Minn.—The city council has au- 

thorized the expenditure of $15,000 for the 

construction of an electric light plant. 


AUTOMOBILES—FIRE APPARATUS. 


Dayton, O.—Bids will be received Aug. 15, 
until noon, for a new i-ton or 1%-ton or 2- 
ton automobile truck chassis. Also for a new 
1-ton or 1%-ton or 2-ton automobile truck, 
complete with body and top. Specifications 
for automobile truck body and top are on 
file in the office of the superintendent of 
buildings, Steele high school, corner of Main 
street and Monument avenue. Certified 
check 5 per cent. of bid. E. H. Herr, presi- 
dent board of education. 

Aberdeen, S. D.—E. J. Kingsley, chief of 
the fire department, writes that the purchase 
of motor fire apparatus soon is contem- 
plated. 

Marion, O.—A bond issue of $1,200 for a 
motor car for fire chief and $10,000 for a 
combination pump and hose wagon has been 
recommended by Claude D. Walters, mayor. 
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